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CENTRIFUGAL PUMPS 


an impetus b 


puny, human streng 


made possible by a h ss-looking 


slingshot...a primitive weapon which 
derived its potency from centrifugal 
force. - 

This same age-old principle, its effec- 
tiveness multiplied by the miracle of 
modern engineering, is embodied in the 
centrifugal pump...a highly efficient 
machine universally used in the trans- 
portation of vital liquids, It handles 


| gasoline, chemicals, foods, paper 
, water and a myriad of others. It 
serves the liquid-moving needs of civil- 
ization on land, in deep mines, aboard ship 
and on airplanes. Few other machines 
bear such a responsibility so capably. 
Ingersoll-Rand engineers are pump 
specialists, Their years of experience in 
applying centrifugal pumps to industries 
of every description are at your disposal. 
Ingersoll-Raud Company, Cameron 
Pump Division, 11 Broadway, New 
York 4, New York. 


Ingersoll-Rand. 


CONDENSERS * COMPRESSORS * TURBO-BLOWERS °* 


10-487 


ROCK DRILLS * AIR TOOLS * OIL AND GAS ENGINES 
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PROTECTOMOTOR PIPE LINE 
FILTER DELIVERS Clean 
AS WELL AS Day AIR 





Rost, Pipe Scale, Dirt and Dust 
removed in addition to Water and Oil 


Repeat orders from hundreds of leading American 
concerns prove that Protectomotor Pipe Line Filters 
save money, speed production. Easy and quick to 
install, Protectomotors have often saved their entire 
cost in a single month. 


Find out how in your operation Protectomotors will 
increase output, help win the war. 


WRITE FOR CATALOG 


DOLLINGER CORPORATION 


(Formerly STAYNEW FILTER CORP.) 
7 CENTRE PK. ROCHESTER 4, N. Y. 


Ain Filter Headquarters 


FILTERS FOR PIPE LINE, ENGINE INTAKE 
AND BUILDING VENTILATION 


Model CPH 
Double Action * Exclusive Construction 


Air or gas strikes deflector (2), and is im- 
pinged against sides of housing (1). Oil, 
} water, and heavy dirt particles drop to bottom 
: e e ™ and are drawn off thru drain (5). Fine dirt 
' Png VY > particles are removed from air or gas by posi- 
: tive action of the dry-type filtering medium 
Ps Z ?) which covers the patented Radial Fin Insert 
(4 {<5 i) 4) (4). Louvred housing (3) evenly distributes 
" 1 


Temperature Changes Mean air or gas over surface of insert. 
WS 


Trouble in Unprotected Air Lines SDS 


NGINES 


Moisture in compressed air is condensed as the air passes through 
cold sections of pipe. Unless removed, this water washes out lubri- 
cation from air-powered tools, freezes upon expansion in these 
tools, and causes loss of power or stoppage due to clogging of 
ports; causes delays and waste at other points of compressed air 
usage. Staynew Pipe Line Filters (Protectomotors), installed as 
near point of use as possible, remove water and oil, preventing 
these troubles. 
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A PACEMAKER FOR 
AMERICAN INITIATIVE 
AND INGENUITY 


TO WEATHER POST W 


Naturally you want to establish yourself quickly 
and permanently in the post war era. To help 
you, Blaw-Knox offers engineering and prod- 
ucts of wide range. It also has the facilities and 
personnel to manufacture for you, all or parts 
of your products. 


One of the most important activities at Blaw- 
Knox is the Process Equipment Department, 
which among other things, specializes in the 
design and manufacture of equipment for the 
carrying out of chemical reactions by both the 
batch and continuous processes. This depart- 
ment is fully qualified to render a complete 


~ UNCERTAINTY 


service from building pilot plants to equipment 
for full scale production. 


Blaw-Knox leadership in the origination and 
fabrication of products for so many fields of 
industry is a ground for confidence that it can 
be of help to you if your business comes within 
the scope of its activities. Many Blaw-Knox 
products now of international reputation were 
originated to fill the needs of one manufacturer. 
Perhaps the Blaw-Knox umbrella of industrial 
coverage can include worth while services to 
you. May we talk it over? 


BLAW- KNOX 


sae agl eal ai aatianiaal 


A chemical plant designed, 
a fabricated and erected by 
Blaw-Knox for large 
midwest 

manufacturer, 


2023 7ARMERS BANK BLDG., 
PITTSBURGH, Pa, 


Buy More War Bonds and Stamps 


LEWIS FOUNDRY & MACHINE DIVISION, 
Rolls and Rolling Mill Machinery 


NATIONAL ALLOY STEEL DIVISION, 
Heat and Corrosion-Resistant Alloy Castings 


SPECIAL ORDNANCE DIVISION, 
Bofors Anti-Aircraft Gun Mounts and Mechanisms 


PITTSBURGH ROLLS DIVISION, 

Rolls for Steel and Non-Ferrous Rolling Mills 

POWER PIPING DIVISION, Prefabricated Piping Systems 
BLAW-KNOX DIVISION, Chemical & Process Plants & 
Equipment, Construction Equipment, Steel Plant Equipment, 
Radio & Transmission Towers . . . General Industrial Products BLAW-KNOX SPRINKLER DIVISION, 
COLUMBUS DIVISION, Ordnance Matériel Automatic Sprinklers and Deluge Systems 


Five Blaw-Knox Plants have been awarded the Army-Navy “E” for war-production excellence 


A FEW VICTORY PRODUCTS 


LANDING BARGES AERIAL BOMBS POWDER PLANTS 
CAST ARMOR FOR TANKS & NAVAL CONSTRUCTION 


UNION STEEL CASTINGS DIVISION, 
Steel and Alloy Castings 


MARTINS FERRY DIVISION, 
Bofors Anti-Aircraft Gun Mounts 


ANTI-AIRCRAFT GUN MOUNTS GUN SLIDES PIPING FOR NAVAL VESSELS SYNTHETIC RUBBER PLANTS 


CHEMICAL PLANTS 
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“agennenagan AIR aids production in 
scores of vital ways. Not so vital, 
perhaps, but certainly a big help in sav- 
ing time and energy is the ingenious 
invention pictured . . . a broom with air 
hose attached to speed clean-ups. 

Successful functioning of industry’s 
many air-driven tools depends on efh- 
cient, trouble-free compressor operation 
which, in turn, depends on effective 
lubrication. That is why experienced 
operators lubricate with Texaco. 

Texaco Alcaid, Algol or Ursa Oils, for 
example, assure wide-opening, tight- 
closing valves, free piston rings, open 


ports, clear lines, continuous air supply. 
They also assure maximum service life 
between overhauls, fewer repairs and 
replacements. Their use in air compres- 
sors is nationwide. 


Texaco lubricants have proved so 
effective in service they are definitely 
preferred in many fields, a few of which 
are listed at the right. 


Texaco Lubrication Engineering Serv- 
ice isavailable to you through more than 
2300 Texaco distributing points in the 
48 States. The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


THEY PREFER TEXACO 


* More locomotives and railroad cars in 
the U. S. are lubricated with Texaco than 
with any other brand. 


*® More revenue airline miles in the U. S. 
are flown with Texaco than with any other 
brand. 


* More buses, more bus lines and more bus- 
miles are lubricated with Texaco than with 
any other brand. 


® More stationary Diesel horsepower in the 
U. S. is lubricated with Texaco than with 
any other brand. 


* More Diesel horsepower on streamlined 
trains in the U. S. is lubricated with Texaco 
than with all other brands combined. 











eas 














TUNE IN THE T 


DEcEMBER, 1944 


EXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS * METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOONS 
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It’s Time to 
Look at Motor 


»>You Can Save with High-Speed Instead o 





1. In most applications, an 1800 rpm motor with 2. When you buy an 1800 rpm instead of 450 rpm 
Texrope Drive will ably do the job of a lower- 15 hp squirrel-cage motor, for example, 600 Ib o 
speed, direct-connected motor ... and give you critical materials are saved. And you save well over 
exactly the speed you want — at lower cost! $200—with the drive figured in! This saving is typical. 


=» You Can Save with Single-Speed Instead of 


Berns tu ree gy ee 
Ke 


1 aes trneceemerany ere mamnrar hs moment ey 





1. Infrequently needed speed changes can be had 2. With the Allis-Chalmers Vari-Pitch Sheave, yo! 
by changing from one size motor sheave to another. can increase or decrease speed by adjusting sheavé 
By juggling complete drives, speeds can be changed diameter, as above. Within limits, an unbroken 
over the full range — from 1:1 to 7:1. series of speeds can be obtained. 
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oi\Iake a Fresh 


) in | WAR FORCES HIGHER 
EFFICIENCIES... 














Low-Speed Motors... 


3. Note that efficiency rises from 79% for a 450 
rpm motor to 87.5% for an 1800 rpm motor. Com- 
paring power consumption, the 1800 rpm motor 
saves you over 30 kwh/24 hr. day. 


Multi-Speed Motors... 



























3. Allis-Chalmers Vari-Pitch Speed Changer gives 
you infinite changes at the turn of a wheel — within 
3.75 to 1. It’s the most compact, flexible variable- 
Speed transmission available. 
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It was good business in peacetime to 
use — as widely as possible — high- 
speed motors with Allis-Chalmers 
Texrope Drives...and single-speed 
motors with Allis-Chalmers Vari- 
Pitch Sheaves and Speed-Changers. 
And it’s clearer every day that those 
material and money-saving practices 
are vital practices in time of war! 





yore the whole picture of buying and 
applying motors has changed. Note at 
the left how much you can save for your 
country and yourself with high and single- 
speed motors made flexible by Texrope Drives. 

As America’s only builder of both elec- 
tric motors and V-belt drives, Allis-Chal- 
mers has long advocated the proper combin- 
ing of motor and V-belt drive. 

And today you benefit from Allis- 
Chalmers’ vast, pioneering experience in this 
field when you ask for and get the right 
combination of Lo-Maintenance Motor and 
Texrope Drive! Call your nearby district 
office. Or write ALLIS-CHALMERS MFG. 
Co. MILWAUKEE, WISCONSIN. 


A 1560 


a Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT. 


WE PLAN FOR 


PEACE / 


WE WORK FOR \MA 


VICTORY © 
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RTERS sz: 


FOR EVERY MACHINE APPLICATION 
























1. 50% reduction in mounting time 
— You mount only one device. 


2. 40% reduction in wiring time— 


YOU SAVE Connect to only 9 terminals, not 15, 


3. Sure safety—Cover cannot be 


opened while power is on the starter, 

f 4. Reliable motor protection— Pro- 
tection devices are co-ordinated, 

5. Saving of wall space—The one 
WITH device takes less space than two. 


6. Improved plant appearance — 
COMBINATION Single, streamlined case; less open 
wiring and conduit. 


STARTERS Whatever your plant’s operating 


condition, -you can get a suitable 
G-E combination control. This means 
For full-voltage a motor-circuit switch (with short- 


. circuit protection) and a magnetic 
starting of starter—in one compact, easy-to- 


‘ mount unit. 
squirrel-cage Write today for more information 


about these combination starters, 
Our engineers will be glad to help 
you select just the right starter for 
your application. General Electric 
Company, Schenectady 5, N. Y. 





a-c motors 


Purpose Water-tight Dust-tight Oil-immersed 





Magnetic full-voltage start- A-c magnetic starter— Fabricated case of cold- General-purpose starter— 
er—Showing START-STOP Wall-mounted, overload-re- rolled sheet steel — Wall- Suitable for use in corrosive 
push button mounted in lay reset button in cover, mounted — overload-relay atmospheres found in such 
cover of a general-purpose and push button can be reset button in cover. places as chemical plants 
case. added. and oil refineries or for 


outdoor use. 


Buy all the BONDS you can—and keep all you buy 


GENERAL && ELECTRIC 


676-183C-8920 
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TO AID PRODUCTION 


ONE OF A SERIES OF SUGGESTIONS 


—_— = ee oe 
em 


Stop 


1a 


OPERATING PROBLE 


Soper 


fing 


WITH THIS NEW OIL! 


footage. 


B’ SPECIFYING Gargoyle Almo Oil No. 3, 
you can be sure that your stopeham- 
mers will stay on the job with maximum 


This special rock-drill oil not only forms 
strong films that stand up under severe 
loads such as imposed on rifle bars, but also 
resists water and oxidation. Thus, it protects 
the moving parts against wear and rust, 
maintains the piston seal and keeps valves 
andratchet pawlsfreefrom gummy deposits. 


Just as important to all drill operators, 
there are no objectionable odors, no fog or 


no eye-burning effects. 


SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N.Y. Div.e White Star Div. 
Lubrite Div.» Chicago Div.» White Eagle 
Div.eWadhams Div.» Magnolia Petroleum 
Co.eGeneral Petroleum Corp. of California. 
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The Leather Belt Automatic Tension Drive— 
pivoted motor base and flat leather belt— 
automatically varies belt tension to match the load 















Des: 


TO DRIVE YOUR COMPRESSOR =, 


Ss 


) 


THE LEATHER 
BELT AUTOMATIC 
TENSION DRIVE 














Here are the advantages 
of this type of drive: 


Easy to figure—easy to install. Fewer belt take-ups. 
No guesswork about tension. Less maintenance to driving and 
No matching of belts. driven equipment. 

Lower initial cost. No frequent pulley replacements. 





Less space required. Lower power cost. : 
TO BELT 
 } 
inedible USE GRATON & KNIGHT “RESEARCH | 
It has great pliability It has low stretch. Restretching 
and high coefficient of friction. removes all non-elastic stretch. : 
You benefit because you get maximum pulley You benefit because the elasticity of Research | 
grip and most power transmission even with belt absorbs shock, starting or impulse loads. 
small are of contact on pulley. Less maintenance time and cost. 


Its special curry results in resistance to internal heat 


Even when operated at high speed Research gives 
you longer, more economical belt performance. 


GRATON & KNIGHT COMPANY 


WORCESTER 4, MASSACHUSETTS 


KNIGHT 





Branches and distributors everywhere. Look under ‘‘Graton & Knight’’ in 
“Belting’’ section of classified telephone directory or THOMAS’ REGISTER. 
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Write for catalog 
No. 446 for com- 
plete information 
on Lake Shore 
Bicycle Type Head 
Sheaves, standard- 


-ized, lightweight 


Idler Sheaves and 
Carrying Sheaves. 





Mechanical loading out of shrinkage 
stopes, advocated for many years by the 
pioneers of the RockerShovel as an eco- 
nomical method of drawing ore in this 
type of mining, has been tried by many 
progressive mining men in the United 
States and foreign countries. Each trial 
has shown new advantages for those who 
use mechanical loading, and has con- 
vinced those who try it that, by using a 
mechanical loader, they have a better, 
cheaper method of mining. 


The advantages outlined in a recent 
paper* by officials of Norando Mines, 
Ltd., are numerous. The mechanical loader 
(a Model 21 Eimco RockerShovel) elimin- 


*Mechanical Loading from a Small Stope at Noranda. 


ates the old fashioned methods of grizz- 
lies, ore pass raises, loading chutes, etc., 
with their inherent troubles and hazards, 
The RockerShovel loads large pieces, re- 
ducing block holing and secondary blast- 
ing costs. 

Eimco RockerShovels are available in 4 
separate and distinct sizes each with a full 
range of track gauges and discharge 
heights. Loading varies from 1 to 5 tons 
per minute depending on the machine 
model. 


Eimco engineers will gladly consult with 
you and assist you in adapting Rocker- 
Shovels to your method of mining. Write 
today—there is no obligation. 


By J. A. Costa and N. A Eilertsen—C. |. M. 


Trans., Vol. XLVI, 1944, pp. 291-301 Canadian Mining and Metallurgical Bulletin, July 1944. A reprint 


of this article will be furnished by Eimco on request. 
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Track layout — The mucking drifts are 
7%2'x8’ and were driven from an old 
development drift. Tracks were laid on 
level grade and spring switches pro- 
Wale (-to Md al-1e-Mamolo hdl to] +) (- MN al -Mitaaltla dale) 
drift at the drawhole measured 8 ft. 
wide by 912 ft. high. 


Two drawholes were available for mucking for 
practically the whole period of mining so that 
the mucking crew could quickly change over 
from one drawhole to the other when large 
muck was encountered. This enabled the block- 
hole miner to keep ahead of the mucking : g- ; 
machine. oe ; - Py, 
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2. 
Pile 


UPPER RIGHT:—Typical Noranda drawhole tional views of stope mined. BELOW RIGHT:— 
showing broken sulphide ores. ABOVE:—Eimco The Loader is not coupled to the car but kept 
odel 21 RockerShovel handles rock that would a short distance behind. This allows the Rocker- 
ave to be blockholed before loading with Shovel to move freely which assists in loading 
and methods. BELOW LEFT:—Plan and sec- big rock 


¥. 
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THE EIMCO CORPORATION 
Executive Offices and Factories Salt Leke City 8, Utah 
Branches New York, Chicago, El Paso, Sacramento, St Lous 
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POWER. 


SOUTHERN COLORADO POWER COMPANY | 
Pueblo, Colo. 


90,000 Ibs. steam per hour Vogt LE | © 

type bent tube boiler with under- | 
= feed stoker. Water walls and 
a economizer. Design pressure 525 
Ibs. Total steam temperature 750 
degrees F. 








‘PROCESS — 


IN A LARGE MID-WESTERN STEEL MILL 


Two 105,000 Ibs. steam per hour | 

Vogt LE type bent tube boilers 

with chain grate stokers and 
i: economizers. Design pressure 225 | 
"* ibs. Total steam temperature 550 
— degrees F. 











 aoatlle Wone 


~ HEATING 


1! § CRIMINAL COURTS BUILDING AND JAIL 
New York City 


Four Vogt sectional header type 
my boilers of 47,000 Ibs. steam per . 
» | hour capacity, oil fired. Design| : 
pressure 200 lbs. O 
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HENRY VOGT MACHINE CO. 
LOUISVILLE, KENTUCKY = 


Branch Offices: NEW YORK CLEVELAND A 
CHICAGO PHILADELPHIA DALLAS 
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how long it takes to get deliveries. 


Keep your compressors 


“on ihe 


job” with hard-working Shell Com- 


pressa 


Oils. They have all of the 


characteristics necessary to trouble- 
free compressor performance. Call 


in the 
details. 


Shell man now for the full 


* 


Ci OMPRESSED A/R \UBRICANTS 
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COMPRESSA OIL 
FOR AIR COMPRESSORS 


Are highly stable Rides ‘severe’ a 
. do not. - 
breakdowna at high temperatures. 


blow-by . . 


Ss Sig 





operating conditions . 


Prevent excessive carbon forma- . 
tion on valves. a 


Help prevent dige-iachdige and 
. assure effective seal- 
ing of pistons. 


Assure low oil consumption and 


_ reduce wear by covering all slid- 


ing and: rotating parts with a 
tough, adherent film. 


Have high resistance to emulsifi- 
Cation, 


i CLAVA OIL 
FOR-AIR TOOLS 































GAS ENGINE GENERATOR SETS 








TYPE PVG 





j 
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The Batesville station—one of four, in each of which are installed 
three PVG engines. 


Ingersoll-Rand Cameron centrifugal circulating water pumps serve 
many stations on the Tennessee Gas & Transmission Line. 
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Serve the Tennessee Gas 
& Transmission Line 


A number of the big stations of the great new line 


of the Tennessee Gas and Transmission Company 
are served by generators driven by Ingersoll-Rand 
4-cycle Type PVG gas engines. Each installation has 
three 8-cylinder, 370 horsepower engines direct-con- 
nected to alternating current generators. 

Gas engines of this type have established an envi- 
able reputation in all divisions of the petréleum 
industry—pipelines, refineries, repressuring, recyc- 
ling, and gasoline plants—driving generators, pumps, 


blowers, etc. Size 185 to 1200 BHP. 


Ing ersoll-Rand | 


11 Broadway, New York 4, N. Y. 6-560 
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One section of the greatly enlarged machin- 
ing departments now in operation at Na- 
tional Forge. All expanded facilities will be 
fully suitable for peacetime production. 


WHY FORGINGS MUST BE 


# 


Every heavy duty steel forging has a big and 
often brutal job to do. And it is often work that 
calls for precision operation. Consequently it must 
be accurately machined to precisely fit equipment 
for which it is designed. National Forge has long 
held a high standing for precision craftsmanship. 

‘Precision checked by precision” is the constant 
watchword at National Forge, where every ma- 
chined forging must pass the most exacting checks 
and re-checks before it is okay for delivery. 
Equipped with machine tools of great capacity and 
accuracy, manned by master mechanics trained in 


National Forge has long held a preferred position for 
the accuracy of its internal boring and machining 
operations. 





4 


National Forge quality standards, the National 
Forge organization is as outstanding for its machin- 
ing accomplishments as it is for the skill of its forge- 
smithing and the cleanliness of its steel making. 
Steel forging has made great progress during the 
war emergency and the steel forgings of the future 
will be ordered with full regard for the achieve- 
ments of makers in wartime production. Consider- 
ing the greater facilities and experience National 
Forge will be able to place at your command, it will 
be even more true that steel forgings with heavy 
duty work to do should be National Forged. 


































NATIONAL FORGE 
& ORDNANCE Co. 


IRVINE, WARREN COUNTY, PENNA. 
““WE MAKE OUR OWN STEEL” 






For Excellence in Production 
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for VORTON 
RESINOID WHEELS 


Research “‘Know-How’’—It took Norton 
laboratory men thousands of man-hours to 
perfect the various Resinoid bond formulas in 
use now—each right for a certain tvpe of 
grinding. 

Manufactu Know-How’ —Men who 
have been making grinding wheels for from 
a quarter to a half century put their knowl- 


edge to use with the best equipment obtain- 
able. 


Engineerit it —But it’s the 
Norton abrasive engineers who get into the 
shops and make the final selection—a selection 
that may make the difference between success 
and failure of a grinding wheel. 


It's this combined “Know-How” that gives Norton 
wheels for portable grinders their outstanding performance. 


NORTON COMPANY, WORCESTER 6, MASS. 


W-980A 





'~ NORTON ABRASIVES 


- 
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ON THE COVER 


UR cover picture is a reproduction 
Ne one of a series of paintings pre- 
‘ed by the Westinghouse Air Brake 
mpany for the observance of the 
vnty-fifth anniversary of the in- 
ntion of the air brake. (Three other 
»yres Of the series are shown in our 
nding article). The scene is near 
wlington, Iowa, where various brak- 
devices for freight trains were tested 
, 1886-87. Some of them, including 
jstinghouse’s offering, stopped the 
bicar test train; but they did it with 
yh jolting that there were actually 
ken arms and legs in the rear car 
ere the observers rode. All the brakes 
ee consequently rejected; but after 
trials were over, Westinghouse de- 
oped improved equipment that was 
itimately adopted by all the nation’s 
nil lines. 


IN THIS ISSUE 


UR first article tells the story of 
Vise air brake, which, as is pointed 
ut on the editorial page, was the fore- 
mer of the multitude of pneumatic 
plications made since then in the 
hited States. 


ERE are said to be some six mil- 
lion kinds of insects, and no Victory 
ardener will dispute the estimate. For 
ch harmful insect, Nature provides a 
parasite to keep it in check; and if the 
oper parasites can be found and liber- 
ied near their hosts, or foes, man will 
gta fair share of the crops he plants. 
R. G. Skerrett describes how entomolo- 
sts seek them out in the far corners 
ifthe earth, bring them here, and put 
them to work. 


(her pneumatic tire will be 100 years 
old in 1945. It is of British origin, 
laving been invented in Scotland before 
there was a real need for it and ‘“‘rein- 
vented” in Ireland when the bicycle 
tegan to grow popular. Its early devel- 
ment is traced in Some Pneumatic 
lire History. 


OM far-off Burma comes a 1-page 
article by Michael M. Harris of the 
Amy’s Services of Supplies that tells 
tw American machinery is aiding 
Chinese coolies in reopening the back 
tad to Tokyo as fast as the Japs can 
pushed back. Varied applications of 
“Mmpressed air are presented in two 
Pages of pictures. 
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‘inn year marks the seventy-fifth 
anniversary of the Westinghouse 
air brake, an invention that has 

had a far-reaching effect upon the econo- 

mic and social development of the United 

States and of most other countries. The 

air brake made railroad transportation 

safer, more dependable, and more eco- 
nomical, thereby promoting a vast ex- 
pansion of rail systems that pushed back 
frontiers and brought about the coloniza- 
tion and industrialization of outlying 
sections. The provision of adequate 
means for the free interchange of the 
goods of commerce and the speedy and 
comfortable movement of people stim- 
ulated the cultivation of the soil, the ex- 
ploitation of timber lands and mineral 
resources, and the establishment of in- 
dustries. The air brake was likewise an 
all-important factor in the growth of 
urban and interurban electric lines, and 
has latterly extended its field of service 
to heavy-duty buses and trucks. All in 
all, it can safely be ranked among the 
inventions that have revolutionized our 

way of living and made mankind’s lot a 

little easier and better. 

The creator of the air brake was one 
of the most dominant figures ever to 
flash across the nation’s industrial hori- 
zon. Ina little less than 50 years of adult 
life, George Westinghouse was granted 
some 400 patents, an average of one 
every six weeks. Many of these were in 
the fields of electricity, power generation, 
and natural gas and, like the air brake, 
left permanent imprints upon the course 
of human events. We can do no more 
here than make this passing reference to 
them. Along with his inventive genius, 
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Westinghouse possessed organizing abili- 
ty and good business sense, an unusual 
combination. This is evidenced by the 
fact that he established some 60 com- 
panies in various parts of the world 
and actively participated in the direction 
of most of them. Some of them passed 
from his control during the 1907 panic. 
This hurt him keenly, but it failed to 
cool his ardor for plunging ahead with 
new ventures. Although a mental giant, 
he was a simple and modest man. He 
had but a few years of formal schooling, 
yet universities were eager to shower 
honorary degrees upon him. Many of 
these he declined. He apparently be- 
lieved, with Edison, that inspiration is 
.largely perspiration, for “his magic wand 


was persistent effort.’’ When pressed t 
take a vacation, his stock reply was 
“Work is my pleasure.” 

One of Westinghouse’s biographers 
Col. Henry G. Prout, has predicted tha 
even a thousand years from now li 
name will stand high on the list of mel 
who substantially influenced the histor 
of the human race through their com 
tributions towards manufactured powe 
Whatever his place may be on the scro! 
of posterity, there is no doubt that h 
mechanical creations have had a pro 
found influence upon the lives of million 
of persons now living. And among all 0 
them, none has had a greater effect tha 
the air brake. 

In 1860, the United States had 30,28 
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niles of railroads. Ten years later there 
vere 53,878 miles, and it was possible to 
‘toss the continent by train because the 
Union Pacific and Central Pacific lines 
fad been joined in the Utah desert in 
1869 by the driving of the historic 
iden spike. The advent of Bessemer 
steel rails, the establishment of a stand- 
ad track gauge, and the linking to- 
gether of numerous short lines, all por- 
tended a still greater expansion of trans- 
portation facilities. The biggest draw- 
tack was the lack of a dependable brake. 
The first railroading problem was that 
{pulling the trains; now stopping them 
was the difficulty. The engineer would 
Whistle ‘down brakes” for a regular or 
emergency stop, and that signal would 
“nd brakemen, carrying pick handles, 
«urrying along the tops of freight cars or 
nshing through passenger coaches furi- 
duly to turn the wheels that operated 
the hand brakes. Numerous brakemen 
Were required, their work was highly 
btecarious on freight trains, and the 
sults were very uncertain. As often as 
tot, trains overshot stations and had to 
backed up. Even though the running 
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MOMENTS FROM RAILROADING HISTORY 


The old drawing at the extreme left illustrates the dangers that attended rail- 
roading before the air brake was invented. As the train rounds a blind curve, a 
man appears ahead, frantically waving for it to stop. The fireman blows “down 
brakes,”’ the signal for the brakemen to rush to the hand-wheel controls. One 
of them is shown at his station on the locomotive tender, which contains a supply 
of wood fuel. Oftentimes the stop was made too late to avoid a collision. The 
other picture on the opposite page is a reproduction of a painting portraying the 
significance of the air brake in modern industry. Originally intended for stopping 
trains, it has now been adopted by most other mediums of transportation. The 
dramatic, unplanned first test of Westinghouse’s invention is depicted at the left. 
When the first train equipped with air brakes pulled out of the Pittsburgh Union 
Station and emerged from Grant's Hill Tunnel, the engineer was horrified to see 
a huckster’s cart stalled on the tracks two blocks ahead. He reached for the 
strange air-brake valve handle and pulled, with little confidence in the result. But 
the brakes took hold and halted the train just a few feet short of the obstruction. 
The elements of the plain automatic air brake of 1872 are shown above. 


speed was low by present standards, a 
train often could not be stopped soon 
enough to avoid hitting a chance ob- 
struction on the line, and many bad 
wrecks occurred. 

This condition was brought vividly to 
the attention of Westinghouse in 1866 
when the train on which he was riding 
between Schenectady and Troy, N. Y., 
was delayed by a collision of two trains 
ahead. On a straight track, with clear 
vision, each engineer saw the other train 
approaching and signaled for the ap- 
plication of brakes, but there was not 
time enough to avert a head-on impact. 
Westinghouse at once became brake- 
minded, apparently unheedful or per- 
haps unaware that 600 brake patents 
had already been taken out. He was 
only 20 years old, but already had a 
small factory in Schenectady turning out 
the products of two of his earliest in- 
ventions, a railroad-track frog and a de- 
vice for putting derailed cars and loco- 
motives back on the tracks. His father 
owned a small machinery-manufacturing 
shop in Schenectady, and the son had 
worked there intermittently from the 
time he was thirteen. He ran away and 
enlisted in the Union Army when he was 
not yet fifteen, but was recalled by his 
father. Two years later he reénlisted 
with his parent’s consent, became a 
naval engineer officer, and was dis- 
charged at the end of the war in 1865 at 
the age of nineteen. He then enrolled in 
Union College, Schenectady, but re- 
turned to his father’s shop after three 
months, of his own choice. He attended 


school only about eighteen months after 
his thirteenth year. 

In his search for a dependable auto- 
matic brake, Westinghouse considered 
and discarded several schemes in turn. 
The first was a buffer brake on each car 
that was to be set by impact of one car 
against another when the brakes were 
applied on the locomotive. Next, he 
thought of connecting brakes on each 
car to a chain and running the chain back 
from the locomotive through the length 
of the train. Finally he turned to the 
idea of a brake on each car operated by 
a cylinder and supplied with steam by a 
pipe line from the locomotive. The prob- 
lem in this case was how to cope with 
condensation in the system, and he 
pondered over it without success. Dur- 
ing that period he happened to subscribe 
to a magazine, not because he wanted it 
especially but because a very attractive 
girl importuned him to do so. Although 
he never saw the fair sales lady again, the 
purchase turned out to be one of the most 
important he ever made. The first or 
second issue he received described the 
use of compressed-air drills in driving 
the Mont Cenis Tunnel through the 
Alps. Here was the solution of his prob- 
lem! Unlike steam, compressed air does 
not condense, and at Mont Cenis it was 
being piped hundreds of feet—much 
farther than would be necessary on a 
train. 

He applied for a patent on July 10, 
1868, and it was granted on April 13, 
1869. It was the first of 103 Westing- 
house patents relating to the air brake. 
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WESTINGHOUSE'S INSPIRATION 


At a time when he was unsuccessfully experimenting with a steam-operated brake, 
George Westinghouse read a magazine account of the use of compressed-air 
rock drills in driving the Mont Cenis Tunnel through the Alps. He tried air and it 
worked. The picture is a reproduction from an old issue of “Harper's Weekly” 
showing Burleigh rock drills at a Mont Cenis heading. 


As inevitably happens, his claims were 
subsequently assailed, for others before 
him had conceived the idea of an air 
brake. To settle the issue, Westinghouse 
brought suit against a rival concern, and 
the courts sustained him on the ground 
that he was the first inventor to bring 
forward a complete, workable system. 

This original straight air brake, as it 
came to be known, was composed of the 
following essential parts: an air com- 
pressor driven by a steam engine sup- 
plied with steam from the locomotive 
boiler; an air receiver on the locomotive; 
a pipe line that extended from the re- 
ceiver to a 3-way cock and thence back 
through the train; and brake cylinders 
on the tender and on each car. The air, 
at 60 or 70 pounds pressure, was ad- 
mitted to the brake line by operating the 
cock or engineer’s valve. The piston of 
each brake cylinder was attached to the 
ordinary brake gear and was thrust 
forward by the air to apply the brake, 
the degree of the braking force depend- 
ing upon the amount of air admitted. 
Release of the brakes was effected by 
turning the valve so as to close the air 
line and to open the brake line to at- 
mosphere, thus permitting the air to 
escape from the brake cylinders. Be- 
tween cars the brake line was connected 
by lengths of hose that were coupled 
together. These couplings contained 
valves that automatically opened when 
the couplings were joined and closed 
when they were parted. In case a train 
broke apart, this feature made it possible 
to use the brakes in any cars remaining 
attached to the locomotive. A model of 
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the original air brake is displayed among 
other significant American inventions in 
the Smithsonian Institution. 

The first application of the Westing- 
house air brake was on a train of the 
Panhandle Railroad that left Pittsburgh 
Union Station one day in September, 
1868. The Pennsylvania Railroad next 
equipped a train of six cars with the 
apparatus, and in September, 1869, gave 
it a thorough test on the steep grades of 





the Alleghenies, near Altoona, Pg. Fol. 
lowing similar demonstrations in several 
parts of the country, orders for the new 
brake began to flow in, and by April 
1874, it was being used on 2281 locomo. 
tives and 7254 passenger cars, of which 
some 10 percent were in foreign coun. 
tries. By means of it, a train of eleven 


cars, weighing approximately 290 ton, §” 


could be brought to a stop from a 30. 
mile speed in 500 feet, as compared with 
1600 feet with hand brakes! 

The weakness of the straight air brake 
was that cars that broke loose from , 
train had no braking power. Westing. 
house overcame this by bringing out ap 
automatic brake in 1872. As finally de. 
veloped, the heart of the improvemen} 
was a ‘“‘triple valve,’’ a term that ha 
since become a fundamental part of air. 
brake language. The automatic brake 
provided for an individual auxiliary air 
reservoir under each car, with a 3-way 
valve interposed between the train air 
line and each reservoir and brake cyl. 
inder. In this system, the train air line 
was normally charged with compressed 
air, thus reversing the practice with the 
straight air brake. The engineer set the 
brakes by manipulating a valve and 
lowering the pressure in the line. The 
same result was achieved when the train 
broke apart, or when the train air line 
was ruptured through any cause. When 
the pressure in the air line was reduced, 
the triple valve automatically closed 
the connection between that line and the 
auxiliary reservoir, as well as the port in 
the brake cylinder that exhausted to 
atmosphere. At the same time the con- 
nection between the auxiliary reservoir 
and the brake cylinder was opened and 
the brakes were applied. When the 


ASSEMBLY VIEW OF “AB” BRAKE 


Introduced in 1932, the “AB’’ equipment is now the standard brake for freight 
cars. Its principal elements are illustrated here, being grouped to show their 
relative positions on a car. The 2-compartment air reservoir is at the right, the 
brake cylinder in the center, and the “AB” valve on the left. The ‘AB’ equipment 
transmits braking force at the rate of 930 feet per second by purely pneumatic 
means. 
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agineer closed his valve and restored 
the train-line pressure, this sequence of 
operations was reversed, the brakes were 
rleased, and the auxiliary reservoir was 
recharged. Along with the automatic 
tir brake, Westinghouse introduced a 
method of transmitting signals through- 
wuta train by means of the air line. This 
has developed into the communications 
ysten now in universal use on trains. 

Although the air brake was generally 
adopted before long for passenger serv- 
ie, freight trains continued to use 
hand brakes for some years with an ap- 
palling loss of life among the crews. 
Agitation for a better braking system 
was led by L.S. Coffin, Iowa State Rail- 
tad Commissioner; and the Master 
(ar Builders’ Association arranged for 
the testing of available equipment on the 
main line of the Chicago, Burlington & 
Quincy Railroad at Burlington, Iowa, 
arly in 1886. Four of the six competing 
companies offered buffer-type brakes, 
and these were soon eliminated because 
they made the cars bump into one an- 
tther and subjected them to a series of 
Violent shocks. This left the Eames 
vauum brake and the Westinghouse 
brake for consideration; but, in the end, 
they, too, were rejected for the same 
tason. The Westinghouse brake was 
ill right under normal service conditions, 
but for emergency stops it was less ef- 
fective because its slow serial action re- 
sulted in serious shocks. 

More trials were set for 1887, and 
Westinghouse prepared for them by de- 
veloping a quick-acting triple valve that 
he thought would vent the brake-line 
pessure on each car simultaneously and 
thereby put all brakes to work at the 
ame time. But when tested on a 50-car 
ttain, the shocks were more severe than 
‘ver, especially in the case of the rear 
tars. This was because the efficiency of 
the individual brake had been increased 
to such an extent as to overbalance the 
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PRE-AIR-BRAKE RAILROADING 
These early cartoons depict the perils of riding 


trains before the air brake was available. 


The 


passengers thought railroad officials were re- 
sponsible for the many accidents, and the carica- 
ture at the left, printed from an 1853 woodcut, 
suggested that they be tied on a locomotive and 
made to ride there. The other drawing, published 
in 1840, recommended padded protection for 
travelers, both man and beast. 
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serial action, which likewise had been 
stepped up. One of the competing brakes 
was electrically operated and worked 
successfully until a wire broke, then it 
failed dismally. Westinghouse had for- 
tunately provided, at four points on 
the train, electric vent valves that were 
energized with current from storage 
batteries on the locomotive. The brakes 
so equipped operated instantaneously 
and uniformly, but Westinghouse did 
not think electrical apparatus would 
stand up under the jarring of freight- 
train service. The committee accepted 
none of the brakes, but left the subject 
open to further investigation and sug- 
gested a combination electropneumatic 
brake as the type that seemed to offer 
the best solution. 

Westinghouse was definitely ‘“‘on the 
spot,’’ for he alone held fast to the belief 
that the most dependable brake was one 
operated exclusively with air. In the 
face of this challenge he developed a 
quicker-acting triple valve by eliminat- 
ing most of the internal friction and en- 
larged the train air line from 1 inch to 
1% inches. As a result of these changes, 
the time required to transmit the serial 
action to the last car was reduced from 
6 to 2% seconds, and a 50-car train 
traveling at a speed of 20 miles an hour 
was stopped in 200 feet and with so little 
shock that a glass of water in the last 


car was not upset. Westinghouse put 
his new apparatus on the same train that 
had been used in the 1887 Burlington 
trials and sent it around the country to 
demonstrate his device. The perform- 
ances were so convincing that the Master 
Car Builders’ Association issued a report 
listing the specifications for a practical 
type of brake. These were virtually a 
description of the Westinghouse equip- 
ment. The importance of this victory is 
proved by the fact that nearly 50 times 
as many freight as passenger cars had to 
be serviced at that time. In 1893 Con- 
gress passed a safety-appliance act re- 
quiring power brakes on all railroad 
rolling stock. Westinghouse equipment 
was adopted by all the nation’s railroads 
and remained standard until further 
improved twenty years later. 

The valve that solved the situation in 
1887 was superseded in 1907 by the ““K”’ 
valve, which was designed for handling 
trains up to 80 cars long but had suf- 
ficient reserve energy to serve a maxi- 
mum of 100 cars. In 1932, the “AB” 
was introduced after exhaustive tests by 
the American Railway Association had 
shown it to be satisfactory for service 
and emergency braking on trains of 
up to 150 cars. By pneumatic means 
entirely, it transmits the braking action 
at the rate of 930 feet a second, as com- 
pared with 600 feet by the “‘K”’ valve. 
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HIGH-SPEED PASSENGER-CAR 
BRAKES 


Modern streamliners, such as the one 
pictured, regularly attain speeds of 100 
miles an hour or more, and the brakes 
designed for them include electro- 
pneumatic devices that apply them in- 
stantly and simultaneously on all cars 
of a train. An outstanding feature of 
the equipment is a speed governor 
that controls the braking pressure in 
proportion to the train's rate of travel. 
One of them is attached to each axle 
(right) and consists essentially of a 
generator that measures change in 
momentum and accordingly adjusts 
the pressure admitted to the brake 
cylinder. 


As longer, heavier, and faster passen- 
ger trains appeared, improved apparatus 
was needed. In 1894, brake-line pressure 
was increased, and a high-speed reducing 
valve was attached to each brake cylin- 
der to limit service-braking pressure to 
that normally required while providing 
an initially high but gradually reducing 
pressure for emergency use. New equip- 
ment, called the ‘‘LN,”’’ was introduced 
in 1905. It embodied a supplementary 
air reservoir that was designed, first, for 
quick recharge of the auxiliary receiver 
to make the brake more responsive to 
successive applications; second, for re- 
duction of the brake-cylinder pressure 
in a series of steps to effect.a_ short, 
smooth stop; and, third, for high pressure 
to give greater retarding force when 
making emergency stops. 

Further advances along the same lines 
were effected by the ‘‘ UC” brake equip- 
ment of 1916 to meet the needs of still 
longer and faster trains. It provided for 
a greater difference between the service 
and the emergency braking force and 
effected a more positive release of the 
brakes throughout a train. In 1934 still 
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another system, the ‘“‘HSC,” was de- 
veloped for service on ultra high-speed 
trains. It combines electropneumatic, 
straight-air, and automatic air braking 
in such a manner that cars so equipped 
can be incorporated in either extremely 
fast trains or those drawn at convention- 
al speeds by locomotives that do not 
have electropneumatic control devices. 
When forming part of a streamliner, the 
electropneumatic feature eliminates all 
time lag in applying the brakes. On a 
fast train made up of a locomotive and 
seventeen cars it takes a purely pneu- 
matic system 4!4 seconds to transmit 
the braking action to the rear car. In 
that brief period, a train running at 100 
miles an hour will cover one-eighth of a 
mile. Through the medium of a speed 
governor, maximum shoe pressure is 
applied at high speed and tapered off 
gradually as the train slows down. Pro- 
tection against wheel sliding on wet or 
icy rails is afforded by a device on each 
axle known as the Decelostat, which 
automatically vents air from the brake 
cylinder for an instant in case of in- 
sipient sliding. 
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Locomotive brakes were at first pari 
of the train braking system and wer 
set along with those on the cars. Later 
it became desirable to apply them inde. 
pendently, and suitable equipment was 
designed for that purpose. Now, loco. 
motive brakes may be operated with or 
independent of car brakes, as conditions 
demand, and both are synchronized go 
that they will perform in harmony. The 
locomotive brake may be adjusted to 
function in accordance with service re- 
quirements, insuring control of train 
slack when handling long freight trains. 
A changeover device enables the engine- 
man to regulate the emergency-brake 
control to meet the needs of either 
passenger or freight trains. The equip- 
ment developed for steam locomotives 
was adapted for electric locomotives 
when they came into use for main-line 
hauling. 

The first brake for street cars was of 
the straight air type and still serves, in 
improved form, for single-car operation. 
For 2-car operation there is semiauto- 
matic equipment. Normally, the straight 
air brake is used, but it is provided with 
an emergency valve that is held in 
reserve for quick stops and that is 4 
safety measure in case the cars become 
separated or the air line breaks. In 1916, 
the semiautomatic brake was adapted 
for use on the so-called safety car run by 
one man. It includes a ‘‘dead-man” 
device by which the brakes are set auto- 
matically when the operator is negligent 
or becomes incapacitated. The brake 
valve also controls the opening and 
closing of the car doors, which is done 
with air under pressure. An improved 
straight air-brake valve, introduced in 
1930, regulates the admission of air to 
the brake cylinder so that the pressure 
applied is directly proportional to the 
valve-handle movement. A new type 
for modern streamlined (PCC) cars was 
developed in 1936. It combines dynamic, 
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tic, and magnetic braking, all 
{which are controlled by means of a 
fot pedal. 

The braking system first used on elec- 
ie trains (interurban, elevated, and 
gbway) was similar to that with which 
jeam-railway passenger trains were 
yovided, but it was gradually altered 
yeause Of the difference in operating 
wnditions. Subway and elevated trains 
gust make frequent stops, and the 
quicker they can be brought to a halt, the 

ter the aggregate saving in time per 
gheduled trip. It was recognized in the 
ginning that brake action could be 
nade rapid and uniform by using elec- 
icity in conjunction with compressed 
ir, with the result that electropneuma- 
icequipment was put in service on sub- 
wy trains in 1910. With improvements 

md refinements made since then, it re- 
mins the basis of the present system. 
Because of their exceptional passenger- 
arying capacity, subway cars have a 
high ratio of loaded to empty weight. 
Therefore, to obtain uniform braking 
ation and consistently short, smooth 
tops under all degrees of loading, the 
equipment includes a variable-load valve 
and mechanism that automatically ad- 
just the brake-cylinder pressure to main- 
tain a constant braking ratio. 

Operating air for railway brakes is 
supplied by compressors, and these, like 
the brakes, have periodically undergone 
change. The single-stage unit that was 
frst utilized was increased in capacity 
ss braking systems required more air. 
The largest of these had an 11-inch 
stoke and a piston displacement of 66 
im. A 2-stage compressor with a stroke 
of 8% inches and a piston displacement 
of 150 cfm. was developed in 1905. Be- 
cause of heavier and longer trains and 
the use of auxiliary pneumatic devices 
such as water scoops, bell ringers, etc., 
mn locomotives, the latter are now often 
provided with two compressors. For 
bvious reasons, steam-driven units 
hve always been installed on steam 
locomotives. When air brakes for street 
tars were developed in 1901, a motor- 
driven compressor was designed, and 
this type has been used since then where 
steam is not available. 

With the rise in bus and truck trans- 
portation, it became apparent that 
something more effective than the brakes 
on conventional automobiles would have 
to be devised, and as air brakes had 
proved themselves in railroad service it 
was only natural that they should be a- 
dopted for heavy highway vehicles. 
Among the firms making such equip- 
ment is the Bendix-Westinghouse Auto- 
matic Air Brake Company, which was 
organized in 1930. In consequence, 
modern versions of George Westing- 
house’s invention are serving an industry 
that did not come into existence until a 
quarter-century after his pioneering 
efforts. 
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The most recent application of pneu- 
matic devices that is an outgrowth of 
the research work on air brakes is one in 
the marine field. ‘The movements of 
ships have traditionally been directed 
from the bridge, the orders being relayed 
from that station to the engine room 
through a signaling system that has be- 
come complicated. Below decks, men 
must carry out the operations necessary 
to change a vessel’s course. When a new 
internal-combustion engine for a Navy 
mine sweeper was being designed shortly 
after the Pearl Harbor attack, marine 
officers sought a less cumbersome means 
of control. They pointed out that orders 
could easily be garbled, and that under 
combat conditions, when commands 
often have to be countermanded almost 
as soon as they are issued, engine-room 
crews may fall hopelessly behind in 
carrying out instructions. 

From their storehouse of knowledge, 
Westinghouse engineers were able to 
devise a type of pneumatic control that 
can reverse a ship’s course in a matter of 
seconds and greatly improve her chance 
of escaping from torpedoes, mines, or 
falling bombs. With fingertip pressure, 
the pilot can cut off engine fuel, brake 
the engine, shift gears, release the pro- 
peller brake, feed in fuel, restart the 
engine, and send the propeller shaft into 








reverse. The pneumatic system cuts the 
time lag by 90 percent and is foolproof 
as to errors in operating sequence be- 
cause all component parts are syn- 
chronized and automatic. 

In considering the history of the air 
brake, it should be remembered that 
George Westinghouse was a manysided 
man and that his mental excursions led 
to his participation in many and varied 
fields of endeavor. One of these, which 
was closely related to the air brake, had 
to do with signaling and switching de- 
vices for the safe and dependable opera- 
tion of trains. Out of it grew the Union 
Switch & Signal Company, which is now 
a part of the Westinghouse Air Brake 
Company. Among the more striking 
developments along this line are auto- 
matic block signaling, interlocking sys- 
tems that make sure that switches and 
signals will function only in a given 
order, automatic train control, coded 
track control, centralized traffic control, 
car retarders, and a new inductive com- 
munications system that permits 2-way 
conversation between trains on the 
same track or on adjacent tracks, be- 
tween units in the same train, and be- 
tween trains and stations. As might be 
expected, many of these devices are 
being opzrated with the assistance of 
compressed air. 


EARLY FRENCH TRAIN 


Within a few years after its introduction in the United States, the air brake was in 
use in foreign countries. France was the first European nation to adopt it for all 
passenger trains. The picture is from a painting of a train in the chateau section 
in the 1870's. The air brake was eventually accepted by virtually all countries 
except England, where vacuum brakes are in general use. Since its first practical 
application in 1868, the air brake has undergone many improvements. 
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PREPARING PARASITES FOR THEIR WORK 


A Government entomologist is shown above opening a box of parasite wasps 
shipped in from abroad to prey on the grub stage of the Japanese beetle. The 
room can be isolated and fumigated to keep strict control over the insects. From 
the walls of their breeding cage, the tiny wasps are gathered up by a vacuum lifter 
(center) preparatory to transporting them to beetle-infested areas. Larvae of certain 
insects are placed in a refrigerator (extreme right) to keep them in a dormant state 
until the time arrives to implant them in orchards or fields where they will wage 
battle on undesirable insects. The parasites are shipped from the laboratory in 
special containers, under refrigeration (lower right). 


ET a thief to catch a thief!’’ Time 

has cloaked that dictum not only 

with added value but also with a 
measure of decency. To wit—the US. 
Department of Agriculture is applying 
the basic principle of that old saying in a 
scientific manner in dealing with some of 
the numerous plant insect pests that 
cost us billions of dollars annually. The 
majority of these damaging insects are 
said to be of foreign origin. During more 
than a century and a half, their fore- 
bears came to this land virtually un- 
observed and unopposed. Wherever they 
found conditions favorable, they estab- 
lished themselves, multiplied their kind, 
and even spread afar. Today, these un- 
desirable creatures may quite properly 
be called agricultural fifth columnists. 
In the records of the Insect Pest Sur- 
vey of the Department of Agriculture 
are notes on more than 20,000 species of 
objectionable insects, and fully half of 
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them are ranked as pests of greater or 
lesser gravity. Knowing the vital im- 
portance of our agricultural activities, it 
seems well-nigh unbelievable that only 
since the passage of the Plant Quaran- 
tine Act in 1912 has the Government 
created an organization for halting 
further entries of these enemy aliens. 
Now the Department of Agriculture has 
in its service the Bureau of Entomology 
and Plant Quarantine which is doing fine 
and effective work. 

Eleven years ago, the Division of Ex- 
change of Useful Insects—later desig- 
nated as the Division of Foreign Para- 
site Introduction—was set up within the 
Bureau of Entomology and Plant Quar- 
antine, and Curtis P. Clausen, senior 
entomologist, was placed at its head. He 
was chosen for that important assign- 
ment because of his years of experience 
in exploratory work in foreign lands 
during which he made notable discover- 


ies that have proved highly beneficial, 


With each passing year, the activities § 


of the entire bureau advanced in value, 


and evidence of this was given when the 99 


Department of Agriculture built in 
Hoboken, N.J., its well-equipped station 


known as the Plant Quarantine Inspec- #) 
tion House. Reference to one phase off 


the work done there was given in the 
April, 1943, issue of this magazine. Our 
interest now is centered in what is done 
on the fourth floor of that building, which 
is outfitted to function as a special 
ceiving station for parasites that are 
deliberately brought into the county 
to help control insect pests already here 
that do varying degrees of damage to 
different forms of plant life. 


Heretofore, when such_ shipments 


"reached the United States from our et 


tomologists who were sent abroad to 
collect the parasites, the latter were 
handled with the somewhat inadequate 
means provided for that purpose at the 
department’s various laboratories lo 
cated throughout the country. By the 
present arrangement, the reception and 
handling are centralized at Hoboken, 
where the host materials and packages 
pass through the Division of Plant 
Quarantine Inspection. This prevents 
the admission of any pest carried by the 
material, as well as of any fellow pa* 
sengers such as hyperparasites that are 
known to prey upon helpful parasites 
and seriously impair their efficiency 
scope of action. The new Plant Quaral- 
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tine Inspection House at Hoboken has 
low taken over the work formerly done 
winder handicaps at the national capital; 
ind it was logical to place in the same 
building the Division of Foreign Para- 
ite Introduction so that the two asso- 
tate divisions could collaborate. 

Many of us are familiar with the de- 
structive activities of insects that at- 
lack fruit trees, crops, and flower gar- 
dens, and we know how sprays and 
poison baits are used in combating them. 
But long before man devised chemical 
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means for dealing with these pests with 
varying degrees of success, nature 
evolved her own corrective agencies in 
the form of other insects that instinc- 
tively prey upon those that live primarily 
by feeding on vegetation. The example 
thus set by nature forms the basis for 
the present-day practice of control 
through introduced parasites that at- 
tack the insects which cost us more year 
after year. Remarkable results have al- 
ready been obtained, but they probably 
mark little more than the beginning of 


achievements that may yet be won by 
our economic entomologists. 

As Mr. Clausen has explained, well- 
nigh every insect in its native home has 
one or more insects which prey upon it 
and are dependent upon it for existence. 
But for these parasites many pests would 
be free to increase on a scale that would 
render impossible the growing of crops 
that are essential to man’s subsistence. 
Numerous insects are capable of rapid 
and enormous reproduction, and nature 
has in the course of ages provided defin- 
ite checks against such unrestricted 
multiplication to maintain a general 
balance among living things. Insect 
parasites are a potent means to this end. 
For example, the diminutive green 
aphids which often clutter the stems of 
roses, sapping the vital fluid of the plant 
and causing the impairment of the 
blooms, can complete a generation of 
their existence in a week or less and 
would quickly become excessively abun- 
dant if no natural restraining agencies 
intervened. Although weather or cli- 
matic conditions may be prime factors 
in reducing the numbers of insect pests 
during any season, yet the helpful para- 
sites are of nearly equal importance in 
bringing about the desired control. 

It is a well-known fact that where 
plant pests have long been localized in 
any section of the world, those insects 
are less destructive per unit of area in- 
fested than when they are transported 
to a country new to them. If moved to 
a favorable environment, the newcomers 
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thrive and multiply greatly in a short 
while and so begin to do more or less 
extensive damage to some of the vege- 
tation. They flourish and increase be- 
cause in the new region there is an ab- 
sence of the parasites that checked them 
in their foreign setting. 

The problem of the entomologists of 
the Department of Agriculture is to 
trace the objectionable insects back to 
the lands of their origin and to discover 
the parasites that thrive upon them. It 
is also necessary to study the parasites 
in their native habitats so as to deter- 
mine their promise of usefulness if intro- 
duced into the United States. If prac- 
ticable, colonies of the helpful creatures 
are sent to this country for rearing un- 
der laboratory conditions; and when a 
sufficient quantity of a given kind has 
thus been obtained, the insects are trans- 
ported to the areas infested by the pest 
that is their natural prey or host. It is 
obviously not feasible to provide colo- 
nies for liberation on every farm or in 
every orchard, but they can be placed at 
such intervals in a troubled region that 
the natural multiplication of the para- 
sites will soon bring about a far-flung 
distribution that will check both the 
number and the spread of the plant in- 
sect pest. 

The use of parasites to arrest the ac- 
tivities of crop pests is nothing new. As 
far back as the latter half of the eight- 
eenth century, Peter Forskal, a Swedish 
naturalist, visited Arabia where he saw 
in Yemen how the native growers com- 
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bated the local ants that attacked their 
date palms by introducing from the 
mountains another species of ant that 
destroyed the troublemakers. A similar 
practice has been of long standing in 
various Asiatic countries; and it seems 
that even today the growers of citrus 
fruits in South China often place bam- 
boo runways between the trees in their 
groves to make it easy for ants to trav- 
el from one tree to another. The helpful 
ants, while broadly grouped as parasites, 
are now classed by entomologists as 
predators because they prey upon their 
quarry without previous association 
with them. In the more restricted sense, 
as today employed by entomologists, 
parasites refer to those insects that in 
one stage of development or another ac- 
tually evolve within or upon their chosen 
insect hosts, killing or so impairing them 
that they usually are unable to repro- 
duce their kind. 

The Division of Foreign Parasite In- 
troduction at Hoboken was, until lately, 
directed by T. R. Gardner, entomolo- 
gist, who spent some years in the Orient 
in his specialized work. Before Mr. 
Gardner joined the Army, he pointed out 
to the writer that even though several 
American authors had, between 1872 
and 1882, suggested the use of parasites 
to combat plant pests in this country, no 
steps to that end were taken. It was an 
Anglo-American entomologist, Charles 
Valentine Riley, collaborating with a 
French entomologist named Planchon, 
who initiated the international move- 


BEETLE-BATTLING LARVAE 


In the view above, the larva of a digger Biever 








adica 


wasp is shown feeding upon a Japanese wena 


beetle grub. The adult wasp seeks oy 
the grub in the ground, stings it, and a 
the same time deposits eggs from which 
the larvae hatch. After the latter have 
completed their work, they weave 
cocoons for their long transitory resting 
period. Some of them are then taken 
from the soil, placed in glass vials and 
kept in racks (left) until the adult wasps 
come out to start a new life cycle, 


ment of parasites by sending from Amer 
ica to France certain mites that wer 
known to feed upon the grape-vine 
Phylloxera—a form of aphids—and that 
were effective in this country in restrict- 
ing the damaging activities of those in- 
sects. 
to save the vineyards of France that 
were then being grievously ravaged by 
Phylloxera. 

Ten years later, Riley was instr- 
mental in bringing from England to our 
shores a parasite to prey upon a cabbage 


worm that was at that time causing]: 


great losses to our growers. These early 
efforts in the United States to utilize 
parasites blazed the way for a system- 
atic search in foreign lands of natural 
enemies to combat alien insect pests that 
had gained unsuspected entrance in this 
country and had become established 
here. Our pioneer entomologists proved 
the value of their services, especially 
when they combined with their tech- 
nical training a flair for exploration; and 
their brilliant achievements have been 
an inspiration to the men who have fol- 
lowed them. 

In this particular field the Department 
of Agriculture led the way by sending 
Albert Koebele to Australia in 1888 i 
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quest of any natural foes of the cottony- § ;, 
cushion scale, an insect that was know? § 4 
to have been accidentally introduced § , 


from that country or New Zealand and J ; 
that threatened the extinction of Cali}, 
fornia’s orange and lemon groves. Koe- ' 
bele found that the scale did occur ©] 
Australia but was not injurious to the] , 
citrus trees. He further learned that it 
was much more abundant and very |, 








damaging in neighboring New Zealand. 
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soning that the relative immunity 
vine groves in Australia was probably 
to the presence of some controlling 
site that was not active in New Zea- 
i; he sought and discovered a lady- 
1 beetle that subsequently became 
famous. It was then called Vedalia 
Jinalis but later named Novius car- 


ais. 

Koebele shipped 139 of those beetles 
(alifornia in the latter part of 1889 
jearly in 1890; and from them were 
od many others. In June, 1890, 
t 11,000 of the predators were dis- 
juted to 208 orchardists, and within 
lp amazingly brief period of a year the 
itony-cushion scale was well-nigh 
dicated from the California groves! 
\ever since has the scale revived as a 
ynace; and ladybird beetles are kept 
mtinually on hand by the state author- 
ies for release should it reappear any- 
sere. That accomplishment by Koe- 
le enjoys a classic preéminence, and 
vil it should. During his quarter of a 
entury of work for the Department of 
\giculture he was responsible for the 
introduction of many other beneficial 
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insects. 

George Compere of the California 
board of Agriculture went to Australia 
1898 and on to the Far East in search 
if parasites and predators that would 
itack scale insects that were then 
toublesome in California; and in the 
wurse of the succeeding years, his ac- 
tivities carried him around the world. 
Dr. Frederick A. G. Muir was another 
four “bug hunters” that traveled far 
ad wide in quest of natural enemies of 
jlant insect pests. In 1905, while iden- 
tified with the Hawaiian Sugar Planters 
Experiment Station, he started a search 
inOceania for a parasite that would be 
dfective against the sugar-cane borer. 
His efforts were finally rewarded by the 
discovery of such a parasite on the Island 
if Amboyna, one of the Moluccas, a 
possession of the Dutch East Indies. 
That small fly, sensitive to cold, pre- 
ented many difficulties to Muir in de- 
vising means of safely transporting it to 
Hawaii; but success was his reward. 
The accomplishments of these three 
men profoundly influenced others in the 
feld of insect control not only at home 
but throughout the world; and in the 
years following, the U. S. Department of 
Agriculture has had men so engaged in 
foreign countries well-nigh continuously. 
Our importation of parasite material 
has had peak periods at different times, 
depending upon the harmful activities 
fone plant pest after another. The 
frst of these was between 1890 and 1894, 
when scale insects or aphids were ram- 
pant in the citrus groves of California. 
Between 1905 and 1909 parasites were 
thipped from Europe and Japan to 
combat the gypsy moth and the brown- 
tall moth which came to us from there. 
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These pests have done much damage to 
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evergreen and deciduous shade trees by 
stripping them of foliage and in many 
cases killing them. The brown-tail moth 
attacks fruit trees. Each of these insects 
does its destructive work while in the 
caterpillar stage. Imported parasites 
have been effective in keeping the harm- 
ful moths under control, but the battle 
has cost millions. Without these re- 
straints, the losses would have reached 
far greater proportions. 

Between 1920 and 1930, the Division 
of Foreign Parasite Introduction im- 
ported predators from Europe and the 
Orient to combat the European corn 
borer and the Japanese beetle, and we 
are winning against those pests. Within 
the last ten years our entomologists 
abroad have sent us parasites that are 
known to be the natural enemy of the 
Oriental fruit moth, as well as foes of 
several forest and other harmful insects. 
Recently, the division has been codperat- 
ing with the California state authorities 
in finding and rearing parasites that can 
be used against the red scale, which 
originated in Japan and is destructive to 
citrus fruits; the pink bollworm, an in- 
truder from Mexico which is a menace 
to our cotton fields; and a mealy bug 
from China which has given trouble in 
the apple orchards of the Shenandoah 
Valley of Virginia. It has been found 
that the Australian ladybird beetle is 
highly effective in controlling mealy-bug 
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infestations. But the search for other 
predators goes steadily on, for success is 
of immense economic value. 

The problems involved in this work 
are usually complex, according to Mr. 
Gardner: ‘‘Unfortunately,’’ he states, 
“a parasite that may be effective in its 
land of origin may not be of equal value 
after it arrives here. In northern Japan, 
for example, there is a fly, the Centeter 
cinerea, which is a parasitic control for 
the Japanese beetle; but in this country 
that fly has been virtually of no value at 
the present time, and all because it does 
not appear in season to synchronize with 
the beetle’s issuance from the ground. 
Probably as the Japanese beetle works 
northward into a climatic zone in which 
the time of its emergence will coincide 
with that of the parasite—as it does in 
northern Japan, then the fly will be of 
similar help in checking the ravages of 
the Japanese beetle. 

‘‘When parasite material reaches the 
United States, the shipment is unpacked 
in accordance with quarantine require- 
ments, and all packing media and ship- 
ping containers are promptly destroyed 
to prevent the introduction of undesir- 
able insect pests or plant diseases. If 
the desired parasites are of adult age, 
they are conditioned by supplying them 
with fresh food and water, repacked in 
special containers, and forwarded to 
their destinations. Shipment is made by 
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STUDYING THE RESULTS 


Here an entomologist is checking up on the progress being made in parasitizing 
moth eggs with smaller eggs of a very diminutive wasp. The wasps that are hatched 
mate and, in turn, lay eggs in other eggs of certain moths that damage citrus-fruit 
trees. Thus, when they are once established, their instinctive process either greatly 
reduces or completely destroys later generations of the harmful pests, 
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CAROLINA MANTIS 


Popularly known as the praying mantis, 
this helpful insect assumes its reverent 
attitude while waiting for its prey. It 
feeds on a wide variety of beetles, flies, 
aphids, and other pests. 


air express if practicable; and in some 
instances parasites sent from Hoboken 
at 4 o’clock one afternoon have actually 
been placed in the field in California be- 
fore 10 o’clock the next morning. 

“Should the arriving parasites be im- 
mature, then they are reared to adult 
stage at Hoboken before they are dis- 
patched to an infested area. This is done 
in cubicles of which there are eleven 8x12 
feet in plan and 7 feet high and one 16 
feet long and 12 feet wide. Each can be 
air conditioned to meet the particular 
needs of the parasite being reared or 
bred therein, and each has its own water 
supply. Four are refrigerating rooms 
where the insects are held dormant.”’ 

The facilities make it possible to keep 
the parasites in storage for release in 
time to coincide with the seasonal ap- 
pearance of the insect pest they are to 
combat. Compartments can be chilled 
to 50°F. to arrest their development at 
any stage and for a day or two, if neces- 
sary. In one cubicle they can be held for 
considerable periods by lowering the 
temperature to any point down to freez- 
ing to keep the predators dormant and 
then raising it to promote normal de- 
velopment so that they will be just right 
for “‘transplanting’”® in colonies to do 
their helpful work. 

When ready for transfer to mating 
cages or shipping jars, the parasites are 
collected by vacuum apparatus of differ- 
ent kinds. A vacuum up to 28 inches of 
mercury is used and is induced either 
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by a vacuum pump or by means of com- 
pressed air, which is stored in a receiver 
and maintained at a pressure of approxi- 
mately 80 pounds. Compressed air also 
serves to control the valves of the air- 
conditioning system. In the metal door 
of each cubicle there is an inlet valve 
that is ordinarily kept closed and 
through which hydrocyanic-acid gas or 
a similar disinfectant may be blown to 
kill any insects remaining in it. An ex- 
haust pipe in the ceiling carries away the 
deadly air after fumigation, following 
which the chamber is prepared for new- 
ly arriving parasites by admitting fresh 
air. The air-conditioning system is not 
opened until after this has been done 
lest the fumigant be drawn in and do 
damage. 

Many of the predators with which the 
Division of Foreign Parasite Introduc- 
tion has to deal, either in the field or at 
Hoboken, are extremely minute, and 
among the most effective of them are 
different kinds of wasps that lay their 
eggs within the bodies of the insects 
which they attack. The pests may be 
tiny aphids or plant lice, or possibly 
scale insects or mealy bugs. The female 
wasp will pierce the body of its prey and 
implant its eggs. A week later an adult 
wasp will emerge and consume the sub- 
stance of its host before starting its own 
life cycle. One adult wasp may thus 
destroy 100 or more aphids. Certain 
parasitic flies attack caterpillars and de- 
posit their eggs either in or on their bod- 
ies. They may carry as many as 50 or 
100 of these eggs, which hatch within a 
few days, the resultant maggots feeding 
upon the blood and tissues of their 
hosts. Some wasps that prey upon de- 
structive caterpillars are so diminutive 
that several thousand of them may 
develop from a single caterpillar. 

The larvae or grubs of the Japanese 
and other beetles are attacked while in 
the ground by small digger wasps and 
combated in this manner. On the other 
hand, great numbers of insect eggs are 
destroyed by minute parasites that 
develop in them. Some of these egg 
parasites are so small that nearly 100 





DOOMED TOMATO WORM 


A Victory-garden pest laden with cocoons of the parasite ‘“Apanteles,’’ which will 
eventually kill the worm. 











































































“TIPHIA POPILLIAVORA” 


A greatly enlarged likeness of the adult 
female of the black digger wasp, one of 
our most valued parasites. It attacks 
the Japanese beetle while the latter is 
in the larval stage underground. 





may reach maturity in each of the egg 
of the larger moths they serve to con 
trol. The adult wasps of these specie 
may be but 1/25 inch long. The destruc 
tion of eggs reduces the number of ingec | 
pests that otherwise might hatch ov 
and damage vegetation. dail 
The foregoing facts are little mora the 
than a hint of the fascinating story con§ pub 
cerning the activities of parasites that Int 
feed upon other insects naturally, andj tra 
which the economic entomologist is us-§ m0 
ing more and more to prevent the ray-§ sho 
ages of the insect fifth columnists whichi fin 
cost us dearly and would grow more§ or 
menacing with time if not dealt withef-§ | 
fectually. According to Dr. Lee Aj th 
Strong, chief of the Bureau of Entomol-f Its 
ogy and Plant Quarantine, the Division Th 
of Foreign Parasite Introduction has§ br 
brought into this country from Europe,j ha 
Africa, Australia, Japan, and _ other§ A 
lands more than 400 species of insect] m 
parasites and predators. Some 70-odd off th 
these have become established withing T 
our boundaries and have proved to aj p 
greater or lesser extent of help to us.§ @ 
This work of the Department of Agricul-§ 1 
ture will inevitably increase for the bene-J p 
fit of the nation at large. 


i ii al ae le a, in | hr, 
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represents the commonest use of 

compressed air. It cushions the 
daily rides of millions of persons, whether 
ire little mordf they travel in private automobiles or 
ting story con public buses, in trucks, or on bicycles. 
parasites that Inrecent years its use has spread to farm 
naturally, andj tractors, construction machinery, lawn 
mologist is us§ mowers, and the like. Even airplanes are 
event the ray-§ shod with air-filled tires, and they would 
umnists whichif find it difficult or impossible to take off 
ld grow more§ orto alight safely without them. 
, dealt with ef Asis true of many other useful articles, 
» Dr. Lee A the pneumatic tire had two inventors. 
iu of Entomol-§ Its originator was Robert William 
2, the Divisionf Thomson, a fact that is attested to by a 
roduction has bronze tablet that was placed at Stone- 4 
from Europe,§ haven, Scotland, in 1922 by the Scottish get pe 
1, and other§ Autémobile Club and the town govern- 


[= pneumatic tire undoubtedly 














cies of insect ment during ceremonies in observance of EARLY AMERICAN TIRES 

— 10-0dd of the centenary of his birth. As a youth, The automobile pictured is the No. 1 Winton that was sold to Robert Allison, a 
lished withing Thomson was prevailed upon by his mechanical engineer of Port Carbon, Pa., on March 24, 1898, for $1000 cash. 
- proved to aff parents to study for the ministry, but he George Hilterman is the driver. The vehicle is now in the Smithsonian Institution 


f help to us.§ experienced so much trouble with Latin in Washington. The other picture shows the tires made in 1896 by The B. F. 
ont of Agricul-§ that he veered from that educational Goodrich Company for Winton’s experimental car. Winton found that single- 

tube tires punctured easily and tried pumping molasses into them to seal leaks. 
e for the bene-§ path, When he pumped too hard, the rubber gave way and he was showered with goo. 


The pneumatic tire will be 100 years 


dld next year, for Thomson took out his 

first patent in 1845 at the age of 23. He well he might in view of the fact that son’s tires had an outer casing of leather 
specified that ‘‘the invention consists in carriages were then the principal means and an inner tube of canvas and rubber. 
the application of elastic bearings round of conveyance. The only other applica- It will be recalled, however, that even 
the tyres of wheels of carriages, rendering tion suggested for them at the time was after dependable pneumatic tires be- 
their motion easier and diminishing the that of cushioning rocking chairs. He came available they were not applied to 
noise they make in motion.” He set equipped a brougham with tires (re- horse-drawn vehicles, save in the case of 
forth that its value lay in the fact that ported to have been 5 inches in diame- racing sulkies. Consequently, it can be 
> ia “pneumatic tyres absorb the obstacles ter), and it covered 1200 miles before concluded that the invention fizzled out 

met with on the road, so that instead of they gave out. But the world was ap- because it was ahead of its time. 

the wheel of a vehicle having to mount _ parently not ready for the invention, for In any event, Thomson didn’t devote 
over or crush down the obstacles, the it caused no more than a ripple of ex- much effort to trying to popularize his 
obstacles sink into the soft tyre and little citement, and pneumatic tires did not brain child, although he did patent it in 
or no vibration is communicated to the come into general use. One reason there- France and the United States. Instead, 


vehicle ‘itself.’ Later patentees used for probably was that satisfactory tires he turned to the exploitation of other 
Virtually the same language in making could not then be made, as the prac- ideas. It is worth noting that one of 
their claims. ticability of vulcanization had not been _ these was a traction engine and that he 


It will be observed that Thomson proved (Goodyear’s first patent on the equipped its driving wheels with solid 


rhich will , , 
thought of tires in terms of carriages, as process was taken out in 1844). Thom-_ rubber tires, not with the pneumatic 
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type. He also invented sugar-mill ma- 
chinery, had a part in originating the 
floating dry dock, and is reported to have 
first suggested using electric current for 
firing explosive charges in mines. 
Strangely enough, he is given little ac- 
claim for conceiving a very practical ar- 
ticle now in general use—the fountain 
pen. Thomson died in Edinburgh at the 
age of 50. 

The second inventor, or reinventor, of 
the pneumatic tire was John Boyd Dun- 
lop, who was born on a farm in Scotland 
in 1840. He became a practicing vet- 
erinary surgeon in Belfast, Ireland, in 
1867; and, although an ardent horseman, 
he bequeathed to the world one of the 
most important adjuncts to the “horse- 
less carriage” and thus did much to 
banish the horse from the highways. 
This came about because Dunlop noticed 
that his 10-year-old son had hard work 
in making his steel-tired tricycle go. In 
seeking to remedy this, the thought 
came to him that the vehicle might be 
equipped with rubber tires inflated with 
air, and thereupon he began a series of 
experiments that produced a pneumatic 
tire that was essentially the same in 
principle as those we have today. This 
was in 1888, forty-three years after the 
issuance of a patent to Thomson. It is 
doubtful if Dunlop even knew of the 
latter’s creation, which had been pretty 
well forgotten by that time. He carried 
on his developmental work in secrecy, 
and his first crude tires were given an 
initial tryout on his son’s tricycle under 





the cover of darkness on the night of 
February 28, 1888, which can therefore 
be considered the actual date on which 
the invention was proved successful. 

Dunlop filed an application for a 
patent on July 28, 1888, and it was issued 
on December 7 of the same year. Some 
legal difficulties ensued, as Thomson’s 
prior patent was brought to light and 
made the basis of suits. However, with 
the aid of some accessory patents, Dun- 
lop was able to establish his claims. 
Since he was the first person to put pneu- 
matic tires to practical use, he is gen- 
erally credited with having been their 
inventor. 

Dunlop was able to make pneumatic 
tires commercially practicable where 
Thomson failed primarily because he 
lived in an era when there was a definite 
field of service for them. The bicycle was 
at the time in its ascendancy, and it was 
as a replacement of the solid-rubber 
tire with which that vehicle was then 
provided that the pneumatic variety at- 
tained its first success. The bicycle was 
invented in 1840 by a Scottish black- 
smith, Kirkpatrick McMillan, but it had 
not come into general use when Thom- 
son’s invention came into being. The 
early machines were unwieldly contrap- 
tions, with one wheel larger than the 
other and both much bigger than they 
now are. The wheels were made of wood 
and had iron tires until 1868, when 
solid rubber ones were introduced. These 
were very small at first, but sizes up to 
14% inches in diameter soon appeared. 


CASUALTIES OF WAR 


A group of battle-scarred tires sent back from the fighting fronts and exhibited 
to rubber-company workers in Akron, Ohio, where 65 percent of American 
tires are made, to impress upon them the severe service conditions which their 
products encounter. Many of the tires show that they were stitched or other- 
wise repaired in the field, ostensibly because no replacements were at hand. 
At the right is a tire from a Nazi field gun in Tunisia and patched up by the 
Germans after it had been damaged by gun fire. This Michelin tire was manu- 
factured in France by the first concern to enter the pneumatic-tire field. Fail- 
ing to interest any of the French pioneer automobile makers in pneumatic 
tires, the Michelin brothers, in 1895, built a car, equipped it with pneumatics, 


and won the Paris-Bordeaux race with it. 


quired to negotiate the distance. 


Twenty-two inner tubes were re- 


Goodyear News Service 


The following year wire spokes Were 
substituted for the wooden ones, ang by 
1874 direct front-wheel drive had given 
way to the sprocket-and-chain system 
connected with the rear wheel. Bot, 
wheels were then of the same size, but 
they were 54 inches in diameter, as com. 
pared with the 26-inch size that is now 
standard on adult models. 

By 1888 cycling was of considerable 


importance in both transportation ang J 


sport, and the advent of the pneumatir 
tire was all that was needed to make it 
very popular. The first glimpse the 
public had of the new tires was at a bi. 
cycle-race meet at Belfast on May 18, 
1889, when a comparatively unknown 
rider named Hume scored an easy vie. 
tory with them over the speediest pedal. 
ers in that section. Later in the year, a 
pair of Irish racers riding on air tires out. 
distanced the cream of England’s cy. 
clists, and Dunlop’s invention was firmly 
established. 

As is so often the case, Dunlop him. 
self barely tasted of the financial fruits 
of his creation, although his name stil] 
persists in one of the world’s largest rub- 
ber-manufacturing companies. Tire pro- 
duction on a commercial scale was begun 
in 1890 by the Pneumatic Tyre & Booth 
Cycle Agency of Belfast under an ar- 
rangement made by Dunlop in con- 
junction with William H. Du Cros., to 
whom Dunlop assigned his patent for a 
modest sum and also received 1500 
shares of stock in the company. It was 
this concern that fought the legal bat- 
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tles that arose when persons who sought 
personal profit dusted off Thomson’s 
patent and started suit. The original 
company was sold in 1896 to E. T. Hoo- 
ly who formed a stock company, capi- 
talized at five million pounds sterling, 
which has grown into the present Dun- 
lop Rubber Company, Ltd. Its factories 
at Fort Dunlop, Birmingham, occupy a 
400-acre site and turn out rubber goods 
of all types. ‘Through subsidiaries, it 
owns some of the largest cotton mills in 
the world and controls 60,000 acres of 
tubber-tree plantations in the Malay 
Peninsula, now overrun by the Japa- 
nese, It owns Charles Macintosh, Ltd., 
which was one of the first concerns to 
make articles containing rubber. It was 
established in 1823 by Macintosh, who 
discovered a way to waterproof fabrics 
by dipping them in a solution of rubber 
and benzine. From cloth so treated he 
made raincoats, which have ever since 
ben known as mackintoshes. 

Dunlop took no further part in the 
development of tires after the sale of the 
company, although he lived to see them 
wed by the millions when automobiles 

me numerous. With the control of 
his concern in other hands, he apparent- 
ly was more or less forgotten by the pub- 
lic, and he seemed to feel this keenly. 
Together with some British automotive 
engineers, he visited the United States 
1913, but was almost unnoticed and 
teceived little publicity other than in 
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FIRST ENGLISH BUS 


The development of the automobile in England was impeded by a law requiring 
that all self-propelled highway vehicles exceeding a speed of 6 miles an hour be 
preceded, at a distance of 20 yards, by a man carrying a red flag. The picture 
shows a steam-powered bus on the London-Birmingham road in 1833. 


the automobile and bicycle trade jour- 
nals. According to R. G. Betts, of White 
Plains, N.Y., who was editor of one of 
these publications at the time, Dunlop 
was a shy, retiring figure with a flowing 


white beard and unversed in the ways 
of publicity. He died at the age of 81 im 
1921 in Dublin, where he had acquired 
an interest in a drapery firm. In his 
final years, Mr. Betts wrote a few years 
ago, he was “a frustrated and embittered 
old gentleman, robbed of the richest re- 
wards of his brain and hungry for the 
honor or acclaim which had been denied 
him at home and which he crossed the 
ocean with the wistful or wishful hope 
of obtaining on these shores. It was a 
vain hope, and no creator of a world- 
revolutionizing invention is so little 
known, if not absolutely forgotten.” 

It was, of course, the advent of the 
automobile that gave pneumatic tires 
their importance. They were first put 
on motor vehicles by the French rubber 
manufacturer Michelin & Company, 
and were soon adopted as standard 
equipment on the Panhard, Levassor, 
and other French cars. Within a few 
years after Dunlop’s patent was issued, 
several notable improvements were 
made. Charles K. Welch patented a tire 
casing having wire edges and a rim to 
clinch the casing and hold it to the felloe 
of the wheel. Shortly afterward, William 
E. Bartlett patented a tire that did not 
require wire clinchers. The thread or 
cord tire, embodying strengthening 
cords in the casing, was invented in 
England by John F. Palmer in 1893. It 
was first applied to bicycle and later to 
automobile tires. 

The first cord tires made in this 
country carried the name of Silvertown 
and were produced by The B. F. Good- 
rich Company under the Palmer pat- 
ents. The cord construction was much 


FORERUNNER OF BICYCLE 
Freiherr (Baron) von Drais and the “draisin,”’ or running bicycle, that he invented 
in 1813. The operator got up speed by running, then rode unti: the machine lost 
momentum. Drais invented a host of other machines and instruments, but was 
considered crazy by his contemporaries. 
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CYCLING ALONG THE HUDSON 


The pneumatic tire eventually made bicycle riding tremendously popular, but it 
had a hard time gaining acceptance. In 1891, the League of American Wheelmen 
ruled that racers using the new “balloon” tires must stand a handicap. The fol- 
lowing year, the trotting horse Nancy Hanks drew a pneumatic-tired sulky a mile 
in two minutes four seconds, eclipsing by four seconds a record set in 1885 that 


was considered unbeatable. 


Steel-tired sulkies and solid-rubber-tired bicycles 


soon disappeared. The picture shows cyclists on Riverside Drive, New York City, 
about 1900. The lady in the foreground is wearing bloomers, named for Amelia 
Jenks Bloomer, women’s dress reformer. The bicycle craze helped break down 
resistance against this “‘daring’’ article of attire. 


superior to that previously used, but it 
was not universally adopted for some 
years, possibly because of the patent 
situation. In 1915, all the eleven cars 
that finished the annual 500-mile race 
at the Indianapolis Speedway were 
equipped with cord tires, and all tire 
manufacturers then began making them. 
As will be recalled by older motorists, 
the early tires had many shortcomings 
which, coupled with the poor highways 
that then existed, made a Sunday after- 
noon drive a journey of uncertain dura- 
tion. It was an even bet that at least 
one puncture would materialize. No mo- 
torist ventured forth without a hand 
pump and a repair kit, for spare tires 
were not standard equipment, and ga- 
rages or gasoline stations were few and far 
between. It was not until 1917 that a 
manufacturer put out a tire that was 
guaranteed to have a road life of 7500 
miles. 

The first pneumatic automobile tires 
of any kind produced in the United 
States were made in 1894 at Hartford, 
Conn., by the Hartford Rubber Works, 
which later became a part of the United 
States Rubber Company. They were 
single tubes with a cross section of 2 
inches and diameters of 44 and 48 inches, 
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the former being used on the front wheels 
and the latter on the rear pair. These 
tires were put on the third car made by 
Charles E. Duryea, his first two machines 
having been equipped with solid-rubber 
tires. The pneumatic-tired car won 
America’s first motor-vehicle contest, a 
50-mile race from Chicago to Evanston, 
Ill., and return on Thanksgiving Day, 
1895. Over roads covered with 12 inches 
of snow, Duryea drove the distance in 
7% hours and won a $2000 prize offered 
by the Chicago Times-Herald. Only six 
of the 60 cars entered were able to get 
started, and only two finished. 

Another pioneer automobile maker, 
Alexander Winton, was responsible for 
starting the manufacture of the new 
tires on a commercial scale in this 
country. In 1896, Winton was working 
on his initial automobile in Cleveland 
and he wanted to equip it with pneu- 
matic tires. None larger than the 1'4- 
inch bicycle type was available in this 
country, so he put the problem up to 
Arthur J. Wills, the Goodrich representa- 
tive in Cleveland. The latter went to 
Akron and told B. G. Work, then factory 
superintendent and later president of the 
company,that Winton wanted them to 
build him a set of tires. . 


“Tt’s an experiment,” said Mr. Work, 
after thinking the matter over. “There 
is no demand for this sort of tire and we 
don’t know whether the horseless cay. 
riage will ever become a commercial 
success. Tell Winton that if he will pay 
for the molds, we will see what we can 
do.” Winton placed the order on thoge 
terms, and the molds cost him about 
$150. He received four tires, those for 
the front wheels being 34x4 inches jn 
size and the ones for the rear wheels 36x4 
inches. In October of that year Winton’s 
car was running on the streets of Cleve. 
land, and the crowds that gathered 
around it wherever it stopped never 
failed to comment on its “enormous” 
tires. 

That was the beginning of the pneu- 
matic-tire business in the United States, 
Since then it has taken prodigious 
strides. As cars became larger and fast- 
er, the demands upon tiremakers in- 
creased. Through research they learned 
how to build tires that would give long 
and dependable service, and then devised 
machinery and instituted methods by 
which they could be manufactured to 
sell at progressively lower prices. The 
tire cost to the motorist for each 1000 
miles traveled is now only a fraction of 
what it used to be. In a normal year the 
nation’s factories produce more than 50 
million automobile tires, aside from those 
for the other types of equipment men- 
tioned in the first paragraph of this 
article. 
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MOTORISTS OF 1902 


The first cars all had open tops, and 
this mode of dress was worn to protect 
the riders from the clouds of dust that 
swirled up from the dirt roads as the 
vehicles whizzed along at speeds up to 
20 miles an hour. 
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VERYONE knows that American 
en and American machinery are 
ighting this war in every out-of-the-way 
got of the globe. This is a story about 
\merican machinery working farthest 
fom home; working with the Services of 
upply Burma Road Engineers from 
Kunming in southwestern China to the 
ports of India. 
G.I.’s in China have a twofold task. 
4sengineers and mechanics they operate 


Tiactors and bulldozers, rock crushers, 
jit compressors, power generators, and 


lasting equipment to widen, smooth, 
ind level the Burma Road as the Japs 
ae pushed back. The job is to strengthen 
ad maintain the traffic artery to carry 
thesupply loads of 6x6 Army trucks. As 
technicians and instructors they are 
aching Chinese mechanics and engi- 
wers how to make the most efficient use of 
the modern machinery that Services of 
Supply is shipping in to replace the 
mcient tzen tzu (spade) of the coolies. 
The Burma Road is called Ding Hao 
Highway. ‘‘Ding Hao” means “the 
best.” Not that the road is the best; but 
0 coolies and farmers, the Americans 
vith their thundering machines rep- 
tent everything the Chinese people 
spect and look to for victory. ‘*‘Mey 
Guo Ding Hao!’ the Chinese workers 
shout. ‘Americans are tops!” Ding 
Hao Highway is open, if a road with 20 
percent grades and hundreds of hairpin 
lus can be called a highway. One sec- 
tion to which a road grader was recently 
‘signed balances itself at breath-taking 
lights, with thousand-foot drops first 
mone side and then on the other. 
Supplies and troops must advance, so 
tbstacles must be overcome. Ten- and 
12,000-foot peaks must be eased by 
ftades and curves. Impassable rivers 
hat whip their way between deep 
gorges must be bridged. Soft-rock walls 
tust be strengthened, culverts dug. 
And always hovering Japanese bomb- 
ts, hunting their prey among slow- 
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G. I. Joe 


on the “Ding Hao” 


Michael M. Harris 


Army Signal Corps photos 


AMERICAN-MADE MACHINES 


At the top, Corpl. John J. Simpson, of Linsay, Calif., a mechanic in the American 
unit closest to the Japanese lines, stands behind an Ingersoll-Rand trailer-mounted 
portable air compressor on a hillside above the Salween River. The other picture 
shows Lieut. Charles H. Gueritey, Jr., supervising a Chinese mechanic at work 


on an I-R drill-steel sharpener. 


moving convoys, must be driven off. 
On the crest of Tien Tz Miao, a hundred 
coolies are busy chewing out pieces of 
the mountain, making wider the sharp- 
est and highest curve. Working with the 
Chinese using their tzen tzu are Ameri- 
can-made air compressors and rock 
drills putting down holes to be exploded 
by dynamite brought from the United 
States. Sometimes a bulldozer is held 
back as machine-gun bullets splatter off 
angle-dozer or frame. Other times, deep 
tank traps must be filled. 

Through one of the Himalayan valleys 
runs a broad, wide dirt-and-asphalt road 
for a distance of nearly 16 miles. The 
Burma Road Engineers scraped the 
barrel dry in their efforts to find con- 
struction and repair materials. Cans of 
asphalt were tracked down in abandoned 
Chinese warehouses. Machinery left 
along the highway was pieced together 
into hybrids that had to be repaired with 
parts made and forged by hand. Every 
pound of equipment still has to be trans- 
ported from the States across the Seven 
Seas. Trucks and trains carry it from 
the ports of India to plane depots in the 
northeast, from where ATC cargo planes 
fly it to fields in China. Breakdowns 
mean loss of time where time means 


lives. Some new parts must come from 
America, and the Engineers watch as 
avidly for their arrival as they do for 
personal supplies and, sometimes, mail. 

Life isn’t too easy for the men. One 
combat unit lives in the bodies of trucks 
wrecked by the Japanese. In another 
truck body that serves as a mess hall and 
recreation room a pieced-together head- 
set radio has its two earphones fixed in 
tin cans for amplification so that six can 
listen at one time. Another unit goes to 
the “‘movies’”’ at a Chinese-American 
field hospital once a week, if there is 
gasoline that can be spared. When 
former commander Lieut. Col. Louis Y. 
Dawson of Charleston, S. C., brought 
holiday rations all the way from India 
to the men in the Salween-front unit, a 
great celebration took place. Ceremoni- 
ously they were handed over to Maj. 
Harvey W. Gehr, the officer in charge, 
and he in turn gave them to the mess 
sergeant for distribution. 

So things go in southwest China. 
American men and American machinery 
are working every day. Foot by foot, 
the Chinese and Americans, with equip- 
ment from American factories, fight 
nature and the Japanese to open this 
back road to Tokyo. 
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at Work 


NDERGROUND in the Math 

Mine, Ishpeming, Mich., (left 
showing cars of ore being unloaded in 
a trench by pulling them over a camel 
back dumper. From the trench the, 
is transferred into a pocket by a scrape 
(seen in the pit) that is drawn by ¢ 
hoist at the bottom left. It is th. 
loaded from the pocket into a skip fg q 
hoisting to the surface. The pocke 
gates are operated by the two com 
pressed-air cylinders in vertical pg 
tion on the wall opposite the locomp 
tive. 





& 
‘* 
O DRILL six rows of 200 equidistangasy 
holes in an 18'4-foot length of (MOM 
inch pipe, machinists of the Westing 
house Electric & Manufacturing Com 
pany devised the set-up pictured af 
the bottom-left. Two air drills were 
mounted in a holder clamped to th 
side rest of an engine lathe and space 
so as to assure the desired distance be/ 
tween holes. The first holes were lo- 


™~ 


SL ELIR 





pensive jig would have been required to 
perform the work. 


Modern Machine Shop photo 
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compressed air being used by the girl in the 
cons below is supplied entirely by her own 
lungs. A worker in the Dobbs Ferry, N.Y., plant of 
North American Philips Company, Inc., she is sealing 
smetallic button on a cathode-ray tube. She keeps 
A the tube under slight pressure while a gas burner is 
ntated around the button. Cathode-ray tubes 
literally ‘‘shoot *’ electrons at a. fluorescent screen 
ind are indispensable to some electronic devices 

} ued by our armed forces. 
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pneumatic charger, left, was devel- 
oped by Walter Kidde & Company, Inc., 


to clear jammed .50-caliber aerial machine 
guns in combat service. At the touch of a 
button, this 2-pound device will restore 
fire power in one second, and is effective at 
temperatures down to -65°F. Before it was 
available, jammed guns had to be cleared 
by hand, a slow, uncertain operation that 
also severely taxed human strength at high 
altitudes. The pilot of a fighter plane had 
to take his eyes from the controls to clear a 
jam, and this was highly perilous under 
combat conditions. The charger is ordinari- 
ly operated with air stored in a cylinder at 
1000 pounds pressure, and a supply of 57 
cubic inches will clear 50 jams. 





Construction Methods photos 
PACIFIC COAST shipyard employs the pneumatic ram 
ae above to bend steel channels into the various 
curved shapes required for the building of U. S. Maritime 
Commission cargo ships. With one end of a heated channel se- 
cured to a steel bedplate, the plunger of the ram then bends 
the member into shape. The ram is mounted on wheels to 
facilitate shifting and is held in working position by a pin 
inserted into a hole in the bedplate. This equipment saves 
time over the older hand method illustrated at the top. Part 
of a Utility air hoist is shown behind the ram. These units do 
many lifting and moving jobs around shipyards. 
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Floating Runway for Superfortresses 


CL 

HANGING over from the construc- 

tion of sea to land planes posed a 
problem for the Renton, Wash., plant 
of the Boeing Aircraft Company. It is 
situated on the shore of Lake Washing- 
ton adjacent to the mouth of the Cedar 
River and was built for the manufacture 
of the XPBB-1 Sea Ranger, a giant 2- 
engined flying boat that could get up 
into the air from the waters of the lake. 
Subsequently, production was shifted to 
the B-29, the Superfortress that has 
recently gone into action against Japan. 
These planes require a sizable field for a 
take-off, and the only area available for 
that purpose was on the opposite side of 
the stream, which is navigable. This 
meant that any bridge to serve as a 
runway across the gap would have to be 
of a type that could be easily floated 
away and yet offer a steady platform. 

Such a bridge has been designed by 
and constructed under the supervision 
of The Austin Company. It has a span 
of approximately 85 feet and a width of 
110 feet. The structure is of steel with a 
timber deck and rests on concrete abut- 
ments to which it is firmly locked by 
removable pins. In order to float the 
bridge aside to permit shipping to pass, 
it is mounted on twelve steel buoyancy 
tanks that are placed in four transverse 
rows, as the accompanying drawing 
shows. These cylinders are normally 
filled with water. Each is 54% feet in 
diameter and 34 feet long and is made 
buoyant by forcing the water out 
through an 18-inch-diameter opening in 
the underside with compressed air at 5 
pounds pressure. This is admitted at the 
top, and is piped from the plant’s main 
compressor station. 

The tanks have been built with an 
ample margin of safety. Should one in 
each group of six fail to function, the 
remaining ten would provide sufficient 
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OVERWATER FOR THE TAKE-OFF 


At the top is the floating bridge over which each Superfortress built at the Renton, 
Wash.., plant of the Boeing Aircraft Company has to be pulled to reach the airfield 
on the opposite side of the Cedar River, which is navigable. The span is wider 
than it is long, and occasionally has to be swung aside to let boats pass. This is 
done by means of twelve buoyancy tanks arranged in four rows (center). These 
tanks are normally filled with water, which is displaced with compressed air when 
the channel has to be cleared. A section of the plant is pictured at the bottom. 
It was situated on Lake Washington for the building of seaplanes. 


buoyancy to float the structure. Fur- 
thermore, should all of them fill with 
water while the bridge is afloat, it would 
remain in that condition because of the 


buoyancy of the deck which, together 
with the stringers, are of wood. This | 
unusual runway has to be shifted only | 


a short distance to clear the channel. 
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AIR-MINDED WESTINGHOUSE 

N ARTICLE on the air brake in 
this issue reminds us that its in- 
yntor, George Westinghouse, was one 
ifthe most ‘‘air-minded”’ men that ever 
Mived. By making the first large-scale 
plication of compressed air in the 
i nited States, he drew attention to its 
J pasibilities and influenced other in- 
yentors to adopt it for operating various 
J tools and appliances. He made the public 
1 ‘air-conscious”’ and put it in a receptive 
mood for those forthcoming pneumatic 
devices. Because air brakes took most 
jofthe hazard out of railroading, com- 
pressed air became associated with safe- 
ty, and this undoubtedly had something 
todo with its acceptance for service in 
varied fields of endeavor. Because of all 
these things, Westinghouse might aptly 
le called the first ambassador of com- 
piessed air. 

Westinghouse not only pioneered in 
the realm of pneumatic application, but 
hecarried through in his conviction that 
air was the most satisfactory and ef- 
fective power medium for railroad 
brakes. When his relatively slow-acting 
fieumatic valve was under fire during 
the Burlington Trials of 1886-87, he 
Ptsistently refused to discard it for an 
tectrical device, even though the com- 
mittee in charge officially went on record 
itfavor of such a change. Instead, he 
teveloped a quicker-acting valve that 
Wercame the objections. Concerning 
this episode, a leading contemporary 
technical-magazine editor wrote: 

“At the conclusion of those trials it is 
probable that there was only one engi- 
ner living who believed that the triple 















=>Buoy 
2 - au 












valve could be so altered as to stop a 
> Renton, 50. : = 
» aise car train at forty miles an hour on a 
is wider 03-foot grade in less than half the length 
This is of the train without a shock . . . and we 
r). — how tender him our hearty congratula- 
"helene tions on this new and most important 
achievement whereby the necessity, or 
ven the desirability, of an electric com- 
h, together | Plication of the air brake is completely 
‘ood. This } *voided.” 
hifted only | Westinghouse made the needful modi- 
channel. fcations in his equipment in three 
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months, and it was typical of his con- 
fidence in his own mechanical capabili- 
ties that, after he had supervised the 
installation of the apparatus on the test 
train, he did not even wait to see it tried 
out. He went home to Pittsburgh despite 
the fact that it was a crucial moment in 
his career. It was crucial, incidentally, 
not only for Westinghouse but also for 
the compressed-air industry. Had his 
pneumatic valve failed, had it been sup- 
planted by an electric one, the develop- 
ment of air power in general would prob- 
ably have suffered a serious setback. 

As it was, Westinghouse’s genius 
saved the day for compressed air, and 
from the air brake he went on to use the 
same agency of power effectively in 
many of the numerous railroad switch- 
ing and signaling devices that he in- 
vented. In fact, he was so strong an ad- 
vocate of compressed air that, when the 
Niagara Falls hydraulic development 
scheme was first under consideration in 
1890, he favored pneumatic transmission 
of the power that was to be generated 
there. The commission in charge was at 
least partly likeminded, for when it in- 
vited construction proposals, it specified 
that it would consider projects for the 
distribution of the power “‘ by electricity, 
compressed air, water, cable, or other 
means.” 

Westinghouse, at the time, leaned 
toward compressed air even though he 
had become interested five years be- 
fore in the possibilities of developing and 
distributing alternating current. How- 
ever, no one yet knew much about elec- 
tric power, and alternating current had 
not been tried out in this country. On 
the other hand, Westinghouse had been 
transmitting power pneumatically for 
twenty years and was, as we mentioned 
at the outset, thoroughly air-minded. 

It so happened that some of Westing- 
house’s brilliant young engineers had 
more faith in electricity than he had. 
At their insistence, he contracted, in 
1890, to supply a 100-hp. alternating- 
current generator for a hydroelectric 
plant at Telluride, Colo. Although the 
power was carried only 3 miles, the in- 


stallation was a decided success, and 
there was a great saving in copper wire 
as compared with the direct-current 
transmission system that had been 
proposed by Thomas A. Edison. The 
satisfactory outcome of the Telluride 
experiment (Westinghouse viewed it as 
such) altered the entire picture at Niag- 
ara Falls. Westinghouse changed his 
mind in favor of alternating-current 
generators, and his company received 
the contract and built a plant of unprec- 
edented size that had a revolutionary 
influence on power development through- 
out the world. Thus, in effect, Westing- 
house launched the electrical industry on 
a successful commercial voyage, just as 
he had started the compressed-air in- 
dustry off a quarter-century previously. 

Available technical literature has 
little to say about uses of compressed air 
in the United States before Westinghouse 
embraced it for operating his braking 
system. We know that Burleigh had al- 
ready designed an air compressor for 
running rock drills in the Hoosac Tunnel 
in New England; and a search of the 
patent records would undoubtedly re- 
veal that small compressors had also 
been invented, for others before Westing- 
house had conceived the idea of air 
brakes. Yet we are told that Westing- 
house got his inspiration from a maga- 
zine account of the driving of the Mont 
Cenis Tunnel in the Alps with air-oper- 
ated rock drills. 

Pneumatic dispatch systems had been 
in successful operation abroad since 
1853, and William Mann, in England, 
had invented a compound air compressor 
in 1829; but these and other pioneering 
efforts in the compressed-air field had 
very likely been given little publicity 
here at the time Westinghouse began his 
experiments. However, once he had de- 
cided to operate his brake pneumatically, 


_ the provision of a suitable apparatus for 


supplying the essential compressed air 
seems to have caused him little difficulty. 
At least, his biographers passed over 
this phase of his invention with scarcely 


more than the mention that an “air 
pump” was used. 
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Portable Gas 
Generating 
Plant for the 


Army 


PORTABLE hydrogen-carbon diox- 

ide generating plant, mounted on a 
16-ton trailer, has passed Army accept- 
ance tests and will soon be exported for 
use in battle areas. It was designed last 
December for the U. S. Corps of Engi- 
meers by the Gas Processes Division of 
The Girdler Corporation, which has had 
extensive experience in gas manufactur- 
ing and purification and in the solution of 
gas problems. Twenty-seven units are in 
production, and two of them will be kept 
in this country for training purposes. 
The total value of the contract is in the 
neighborhood of $1,000,000. 

A unique development, this mobile 
plant has al] the component controls and 
essential operating features of a perma- 
nent installation despite great limitations 
in weight and dimensions, while sim- 
plicity of design and rugged construction 
will provide maximum efficiency under 
combat conditions. Each trailer carries 
the following equipment: three heaters 
fired with oil, a high-temperature cata- 
lytic conversion chamber in which hy- 
drogen and carbon dioxide are formed by 
the reaction of water and alcohol, four 
pumps, three blower fans, and a high- 
pressure compressor—all powered by a 
50-hp. gasoline engine by means of a 





to 1300 pounds per square inch. 


compact system of belt drives. The cool- 
ing medium is air rather than water, 
which might not be readily obtainable in 
remote locations, and is blown over 
finned coils. Along with each unit go 
spare parts and supplies that permit its 
operation in an isolated area for a year. 
These are numbered for quick identifica- 
tion and, like the equipment itself, are 
protected before shipment by the ap- 
plication of a rust inhibitor. 

The rolling gas plant on its 12-wheel 
trailer is approximately 23 feet long, 84 
feet wide, 11 feet high, and weighs about 
36,000 pounds. It will serve to generate 


Compressed Air Gives Flame Thrower Long Range 


MERICA’S new MI1-Al flame 
thrower is a deadly weapon that can 
shoot around a corner almost at a right 
angle and has a maximum reach of 180 
feet, as against 60 for the older type. It 
is a strange-looking gun with a crooked 
barrel connected by flexible tubing to 
three cylinders strapped on the soldier’s 
back. The two outer ones contain the 
“ammunition,” while the middle one is 
charged with compressed air that forces 
the fuel into the barrel and sends it fly- 
ing like a tracer bullet toward its ob- 
jective. At the muzzle is a burner to 
which hydrogen gas is fed from another 
smaller cylinder attached to the under- 
side of the barrel. This gas is electrically 
ignited. The fuel tanks have to be re- 
filled in the rear where the necessary 
safety precautions can be observed. 
Two men are required to handle the 


GAS PLANT ON WHEELS 


One of the 27 trailer-mounted plants being built by The Girdler Corporation for 
the manufacture of hydrogen and carbon dioxide at the fighting fronts. Permanent 
installations of this type usually occupy approximately 34 acre; this one has been 
condensed to about the size of a box car. At the left is the special Type 40 two- 
stage, air-cooled machine that compresses carbon-dioxide gas from 35 pounds 





hydrogen for barrage balloons used to | | 
discourage low-level bombing attacks Brin 
and strafing sorties, as well as carbon §., 
dioxide for fire-fighting, for medicinal Bin; 
purposes, and for making carbonated 
beverages. The latter gas is compressed 
from 35 to 1300 pounds per square inch, 
thus permitting cylinders to be charged’ 
under adverse temperatures. The ma- 
chine utilized for this work is an adapta- 
tion of Ingersoll-Rand’s Type 40 ait 
compressor the regular cylinders of which 
are replaced by threespecially construct] 
ed single-acting cylinders, one for high 
pressure and two for low pressure. i 























thrower, one to carry it and another to) 
operate the valves that regulate the fuel 
and the air supplies. It is fired from the) 
hip and burns Gel Gas, a thickened gaso- | 
line that issues from the muzzle in a rod- 
like stream. As it travels along at high” 
speed the outer surface is ablaze; but the 
core is consumed progressively and is 
still in a semisolid state when it strikes 
the target. Even at the maximum range, 
impact is so great as to cause the burning” 
Gel Gas to spatter and to adhere to 
whatever it comes in contact, quickly 
reducing everything combustible to 
ashes. The gun is usually fired in 4 
series of 2-second bursts, as a sustained 
one would last only fifteen seconds. 
The complete equipment weighs 68 
pounds and has been used with telling 
effect in the Japanese and European 
theaters of war. 
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)/EFRIGERATION as an effective 
gency against slime formation in 
sive concrete dams and powerhouses 
sported by S. O. Harper, chief en- 
wt of the U. S. Bureau of Reclama- 
,, The inspection galleries of these 
tures must be ventilated, and in 
sid weather the temperature inside is 
seciably below the dew-point tem- 
ature of the air drawn in from the 
ide. As a result of this variation, 
isture condenses on the gallery walls 
jon the electric and other machinery 
the dam. Moisture accelerates the 
wth of microscopic organisms and 
formation of slime, which soon cause 
siderable damage such as the de- 
oration of paint, the corrosion of ex- 
ei metal surfaces, and the break- 
m of insulation on electric wiring 
j equipment. 

thas been found that-moisture con- 
ysation and its harmful effects can be 
nided by dehumidifying the ventilat- 
sait before introducing it into the gal- 


























oration for 





Permanent , . 

e has been (¢, and equipment for this purpose 
pe 40 two- nw being set up at Marshall Ford 
35 pounds 


Slime Formation in Dams Offset by Dehumidified Air 


Dam in Texas. Another installation is 
proposed for Grand Coulee Dam in 
Washington. In both of these, provision 
is made for the use of refrigerating ma- 
chinery, which is not available today be- 
cause of wartime restrictions. At pres- 
ent, the air will be filtered and circulated 
through extended-surface coils, where it 
will be precooled by reservoir water. 
Later, it will be further cooled in the 





same manner but with refrigerated 
water. In its passage through the coils, 
the entrained moisture is extracted from 
the air through condensation. When 
thus dehumidified, the air will be cir- 
culated through coils exposed to warm 
water to bring its temperature up to 
that of the air within the galleries. So 
processed, a centrifugal blower will force 
the ventilating air into the passages. 


Gas Company Puts Brushing Wheels to Novel Use 


RADICAL departure from the con- 

ventional uses of brushing wheels 
has been conceived and put into practice 
by the Southern Counties Gas Company 
of Los Angeles, Calif. According to The 
Osborn Manufacturing Company, pro- 
ducer of power brushes, each of the serv- 
ice trucks maintained by the public 
utility carries ten shut-off plugs, two 
each of 4-, 6-, 8-, 10-, and 12-inch diame- 
ter, to meet the requirements of the 
varying pipe lines. These are inserted in 
the gas mains in case of fire which, if left 
unchecked for any length of time, might 


Defective Aluminum Castings Made Sound 


HAT is described as a revolution- 
ary and positive method of sal- 
wing defective aluminum castings has 
wn developed by the Metallizing 
mpany of America. The process has 
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fired in a This picture shows a cracked motor 

a sustained ock being repaired by the new proc- 

. *s. The Mogul Nervous Weld Ma- 

n seconds. § chine is in the forground. It is a low- 
weighs 68 | Yltage, high-amperage unit with 1-dial 

with telling | %trol. Note the metal rod projecting 
Europes lon the pistol. It is fused by an elec- 

| pe ttede and atomized and applied by 

compressed air. 
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had extensive practical application, we 
are told, and may also be used for re- 
claiming bronze, grey-iron, malleable, 
and steel castings, for building up sur- 
faces for press fits, for repairing cracked 
housings and motor blocks, etc. The 
work is done by a Mogul Nervous Weld 
Pistol, using compressed air at approxi- 
mately 60 pounds pressure, and by a 
Mogul Nervous Weld Machine which 
operates on standard single-phase, alter- 
nating-current voltages. 

The pistol consists of a power chamber 
and peening motor, an air-cooled nozzle 
which keeps the electrode as well as the 
work cool, a needle valve that regulates 
the air supply, and of a finger trigger 
that feeds the metal rod. The latter is 
advanced from ¥ to % inch with one 
stroke of the trigger and is deposited by 
the pistol in atomized particles that are 
welded to the surface and pressed in 
place. It is claimed that the temperature 
of the casting never rises above 125°F., 
which precludes the possibility of 
stresses, distortion, and warpage, and 
that the deposit is so dense at the point 
of fusion (within 1 to 14 percent of that 
of the cast aluminum) that there is no 
apparent line of demarcation. This is 
not the case when working with bronze 
or nickel because of the difficulty of 
matching the parent and the weld metal, 
but the slight discoloration in no way af- 
fects the quality of the fill-in. Aluminum 
castings salvaged by this method are 
said to machine perfectly and to with- 
stand the sodium hydroxide solutions 
used in preparing them for aluminite 
plating. 


endanger the entire system. Unlike steel 
pipe, which can be closed by hydraulic 
jacks in.an emergency, cast-iron pipe 
will fracture under the excessive pressure 
exerted by them and therefore requires 
a different sealing method. 

The plugs used for the purpose consist 
of a rubber stopper flanged by fiber 
plates and having a wire brushing wheel 
with a disk center section on each side. 
It is screwed on a piece of 2-inch pipe, 20 
feet long, by which it can be inserted into 
a broken gas line without endangering 
the worker. The brushes serve as damp- 
eners—as a means of absorbing the heat 
from the flames, and in that capacity add 
measurably to the effectiveness of the 
rubber stopper. 
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SAVES SPACE 


This revolving tier of closely spaced 
wooden shelves has solved the prob- 
lem of storing snap gauges at the Fort 
Edward plant of the General Electric 
Company. It is provided with pipe 
rails top and Fottom, and ball bearings 
permit it to be swung easily around a 
central iron pipe. The rack holds 400 
gauges. Each has its own labeled com- 
partment to which a tag is attached 
when it is issued. 
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Johnson Corporation has announced 
the development of a self-draining com- 
pressed-air separator that is based on 
the same operating principle as _ its 
standard units. The entering air is first 
allowed to expand slightly so as to pre- 
cipitate most of the entrained moisture. 
Then it passes 
through a laby- 
rinth of coarse 
wire mesh where 
its direction of 
flow is abruptly 
changed many 
times and where 
it surrenders any 
remaining parti- 
cles of foreign 
matter. Drain- 
age is effected 
automatically by 
a built-in trap 
mechanism with a spherical float and a 
chrome-steel valve. When the level of 
the liquid in the bottom of the separator 
body is high enough to raise the float, 
the valve opens, permitting the water, 
oil, etc., to flow out. The Johnson SA 
separator comes in two sizes with inlets 
ranging from % inch to 2 inches and 
with capacities of 80 and 160 cfm. at 
90 pounds pressure. 








Waferthin, microporous rubber is 
serving in place of wood as separators in 
storage batteries. They are said to last 
five times as long, and permit charging 
at point of manufacture so that batteries 
are ready for use as soon as acid and 
distilled water is added. 





Concrete stronger than steel and 
lighter than aluminum has been pro- 
duced by engineers of Northwestern 
University of Evanston, IIl., according 
to a recent announcement by the de- 
partment of civil engineering. The 
material is compressed in spiral steel 
wiring and is said to cost only one-third 
as much as steel. It was developed as a 
substitute for structural-steel columns. 





Phenolic parts of communications and 
other electrical equipment in tropical 
countries can be protected against 
fungus, it is claimed, by coating them 
with Durad No. 524, a varnish that has 
been compounded for that purpose by 
Maas & Waldstein Company. It is ap- 
plied by brush, dipping, or air spray and 
has, it is reported, passed all tests for 
dielectric strength, hardness, flexibility, 
and resistance to salt spray and thermal 
shock. 





Interchangeable table tops to meet 
working requirements and adjustability 
are features of a new table called Righ- 
top. The top can be raised and lowered 
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Industrial Notes 


by turning a crank and can be tilted at 
any angle to assure anyone a comfort- 
able working position whether sitting or 
standing. As many as twelve different 
tops are available and may be kept in a 
special rack when not in use. 





To protect the inlets of condenser tubes 
against the erosive action of air and 
the abrasive action of sand, the Crane 
Packing Company has designed a mem- 
ber that fits inside the inlet end and 
provides a bell-mouthed venturi en- 
trance for the circulating water. The 
Protector is molded of hard Bakelite 
that is not affected by temperatures up 
to 275°F., and is resistant to contami- 
nated salt or fresh circulating water. It is 
cemented in place and is made for marine 
and stationary power-plant condenser 
tubes of the following sizes: 54 and % 
inch, 16 and 18 gauge, % and 1 inch, 18 
gauge. 





Tin cans that are food containers and 
heaters in one enabled Allied troops to 
have hot rations soon after the invasion 
of the Normandy beachhead. They are 
the product of the H. J. Heinz Company 
and of Imperial Chemical Industries 
and can be raised to a temperature of 
160° in about five minutes. The heating 
compound is contained in a centrally 
disposed tube and can be ignited with a 
match or cigarette. The new container 
weighs four ounces more than the stand- 
ard 16-ounce can and holds 2 ounces less. 





For use in confined spaces, James H. 
Knapp Company is making a compact 
little rivet-heating forge fitted with lift- 
ing hooks so it can be moved readily 
even when hot. 


The heating space is 8 
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inches in diameter and 7 inche; de 
and has a chrome-refractory bottom 

ing that will not slag with rivets, It 
designed to permit easy charging , 
removal of rivets without discomfort, 
the operator. The unit comes comple 





with burner and control valves ang ee 
fired with compressed air and natys 
gas. It is also made to burn light ojj, % 
met,» Placa Sa eon 
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An improved type of retriever hg ‘ 

: nade 

reel for industrial use has been put @. 4 

the market under the name of Way ol 
Retriever. Features claimed for it , . 


an automatic spring that permits “J 
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unwinding and quick rewinding; ar 
ratchet clutch that holds line at any d nore 
sired length until released by a shoff 
forward pull; automatic braking actic bee 
which prevents whip and runaway; ar eva 
a universal bracket by which reel ca * 
be mounted on ceiling, wall, or floor, ad 
in any central position to serve seve any 


operators or tools. The Wayne R 

triever is made in four models for 125 i 
18-, and 50-foot lengths. Obviously... 
reels of this type prolong hose life anf p.) 
avert accidents because they are neva ,,, 


under foot when not in use. ant 





We have learned recently that tht | 
coffee bean is a source of plastics. No¥},,: 
it is reported that it contains fuel an a 
lubricating oils, hydrogen, phenol, and ish 
six other chemicals. A Swedish chemi .«. 
is responsible for the statement, and ha Hi 
patented a process for the extraction @ 
the various products. Experiments in, 
special laboratory have shown that 4409 
pounds of coffee will yield 392 pounds  ;,, 
fuel oil and 672 pounds of lubricatin tig 
oil, in addition to the other constituent ;._ 
ll tio 

Reporting on the use of flotation tall ,,. 
ings as a stope-filling material in a Kal} }, 
goorlie gold mine, the Department % }}, 
Mines of Western Australia says: wn 
tailings were thickened to contain % j, 
percent solids and were run through ® }, 
2-inch pipe line to the respective stop , 
prepared for the initial layer by placit§ x, 
canvas on the compacted rock and pack «. 
ing the manway and ore chute with olf ;, 
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acking to prevent leakage. No trouble 
Jas experienced with water, which was 
veyed to a settling tank and pumped 
iy the surface. At the expiration of 48 
jours the tailings settle sufficiently to 
mit the resumption of drilling opera- 
ions. With this system, when perfected, 
fe company expects to fill stopes at 
we-quarter the cost of dry filling. 
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Wheels that have great tractive force 
m snow-covered roads have been in- 
ynted in Switzerland and are being 
ade in Sweden, according to a recent 
ue of Foreign Commerce Weekly. 
{nown as the Meili S, they are described 
a steel-spring type of wheel without 
he conventional rubber tire. Each has 
Jiwo sets of S-shaped springs: an outer 
4 ne that adapts itself to the contours of 
Jie traffic lane and an inner set that 

kes the weight of the vehicle. The 
Tiheels have been used successfully on 
tucks carrying loads of 4.4 short tons 
ind driven at a speed of 40 miles an hour 
wer snow-covered forest trails that 
Vimcks with rubber tires and chains 
ould not negotiate. 
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G. I. Joe’s drinking water will soon be 
better protected against insects, dirt, 
and germs because of the development 
ofa sterilization bag that is based on the 
principle of the ancient Arabian desert 
water bag. It is made of a heavy semi- 
prous duck covered with a synthetic 

rsin and permits of slight seepage to 

keep water cool at all times through 
waporation. The carrier holds 36 gal- 
ons and has five Bakelite taps approxi- 
mately 2 inches above the bottom so that 
ay sediment that may find its way in 
will be below the faucet line. The bag 
iwas devised by the Army and is being 
manufactured by the United States 
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Information on the frost resistance of 
building stones is made available quickly 
and economically, it is claimed, by a new 
kboratory process that depends for its 
effectiveness on dyes. According to 
Highway Research Abstracts, specimens 
ofthe material are dried at a tempera- 
ture of 230°F. until the weight is con- 
stant, after which they are immersed 


tigrosine in methyl alcohol. Durability 
determined by the depth of penetra- 
tion, 0.02 inch representing 100 percent 


| flotation "4 sistance. In all but one series of tests 
erial in a Kal there was agreement between the results 
epartment "f obtained by the nigrosine method on the 
lia say S: vg ne hand and by freezing and thawing on 
to contall "the other. Cracks were made visible by 
_ through i the dye that could not be detected with 
pective atope 4 magnifying glass, and many natural 
yer by pla : stones were found to be more frost re- 
ock and pach 


wy i stant than th il d 
hute with olf 1, 5. an they are generally suppose 


1R MAGAZINE DecemBER, 1944 


fr 24 hours in a 4 percent solution of | 


















NEW AERO *4fler Cooler 
GIVES DRY COMPRESSED AIR 


and saves cooling water 
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U. S. Patent 
Re-issue No. 22,533 


@ Compressed air experts say that using more thoroughly dried air would 
save air tool users thousands of dollars in repairs and thousands of hours 
in lost time. In many industrial processes, drier air will prevent loss of 
valuable materials or rusting of delicate parts. 


The NIAGARA Aero AFTER-COOLER offersa new method—the applica- 
tion of evaporative cooling—which makes possible lower air temperature 
and compressed air that is drier, safer to use for any purpose. It also 
provides closed circuit jacket water cooling with the Niagara “Balanced 
Wet Bulb” temperature control, preventing condensation and the wash- 
ing of lubricating oil into the air lines. 


In operation, it saves 95% of cooling water consumption, paying for it- 
self in saving water cost. Write for Bulletin 98. 


NIAGARA BLOWER COMPANY 
Over 30 Years of Service in Industrial Air Engineering 
DEPT. CA-124, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 
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Both of these popular Walworth Bronze valves 
are recommended for general service — No, 95 
where throttling is not required, No. 245P where 
frequent throttling is required. No. 95 is rated 
at 150 pounds steam pressure. Its improved 
renewable disc and lock-on, slip-off disc holder 
— originally developed by Walworth — saves 
time and trouble. No. 245P, rated at 200 pounds 
steam pressure, features extra hard discs and 
seat rings that are highly resistant to abra- 
sion, erosion, wire-drawing, and galling. These 
Walworth quality valves Nos. 95 and 245P are 
made of the high-grade bronze known as Navy 
Composition M. 

These valves are famous for their economy 
and long, reliable service. In design and con- 
struction they reflect the unusual sturdiness 
and efficiency of all Walworth Valves, the re- 
sult of “know-how” gained by more than a cen- 
tury of valve manufacturing experience. 

For further information on Walworth’s com- 
plete line of valves and fittings get in touch with 
your Walworth distributor, or write for a free 
copy of Catalog 42. 


WALWORTH 


Pee e 
oe valives AND fittings 





TO 4 PLANTS 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT 
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Ten-ton tire 


A typical example of B. F. Goodrich product development 


A TIRE like this weighs only a third 
of a ton but can carry a load of 
ten tons, forty tons or more for four 
tires — nearly as much as a freight car. 
It is used for off-the-road hauling. It 
holds as much air as 25 auto tires, takes 
20 minutes to inflate, costs $750. 

The Pennsylvania Turnpike, finished 
five years ago, might still be under con- 
struction if there were no big tires like 
this. Dams and airports now finished 
in 18 months would probably take four 
and five years to build. But even with 
all their advantages, costs were too 
high because these tires, running over 
big rocks, bruised too easily. Inner 
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cords broke under sharp impact; tires 
had to be repaired or thrown away. 
Time and money were lost. 

Then B. F. Goodrich men developed 
a new kind of “bruise-protected” tire. 
It has four extra layers of cords em- 
bedded under the rubber tread, and 
with a special kind of rubber between 
them. Under impact the cords distrib- 
ute the force of the blow and allow it 
to be absorbed by the rubber. 

Contractors tried the new tires. Some 
of the records were: 17,226 miles 
against 12,501 for the best of all three 
ordinary tires used; 15,017 miles com- 


pared to 11,304 for the best ordinary 
tire; 17,599 miles compared to 6,476 
for the best ordinary type. There would 
be even more such records if military 
needs permitted more contractors to get 
these new tires. 

B. F. Goodrich developments ex- 
tend to every type of tire— passenger 
car, truck, airplane, farm, industrial, 
and the big off-the-road type. What- 
ever your tire need, if you buy B. F. 
Goodrich, you get tires backed by this 
policy of constant improvement. Fer. 


B.F. Goodrich 
Truck & Bus Tires 
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Unknown Years Ago. .. Semi “Trailer Haulage Today Moves 40 Million Tons As 




















V/ When EASTON engineers were asked to build th 
Aaa first semi-trailer for quarry haulage eight years ag 
» the idea was new, untried, challenging. The fir 
yw units were notably successful because EASTON ha ; 
1 S : a background of achievement in solving quarry alg ~ 














mine haulage problems. And those pioneering Mog] 
els RP-8 and RP-10 are today still in use and doit 
their part to swell to forty millions per year the to! 
nage of rock and ore loaded safely, hauled cheap 
and discharged efficiently from side dumpit ¥ 


EASTON Trailerized Mine Cars. Sh 














Write to: Engineering Counsel, Easton Car & Coif ™ 


Nes | 


struction Co., Easton, Pa. ian 








] Model TR-1SD—Double bodied, 15 to 20 ton capacity 


(EBs. 
E A © 7 for use where crusher size or hopper length is limited. 


INDUSTRIAL CARS 2 Model CW—Thirty ton iron ore hauling overhead hoist 
TRUCK BODIES + TRAILERS B-1013 side dump truck body. 


ELECTRIC LIFT TRUCKS 3 Model TR-IST—Tandem “monkey” axle running geat 
with 80,000 pound capacity overhead hoist dump trailer. 
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BIGGER PAYLOADS 


Tomorrow's production will 


0 © 


Design 15010A—Automatic gate, hydrau- require bigger crushers, 

$F lic hoist dump within State highway legal 
5 Aut limits as to dimensions and axle weights. larg er shovel dippers, longer 
hauls with bigger payloads. 


1 to build : . — . 4 EASTONengineersare plan- - 


zyht years 


ning equipment to keep 
ng. The 


EASTON aa pace with rapidly changing 


1g quarry 
neering 
ise and 
year the 


trends for moving economi- 
cally all types of ore, trap 


i 3 + : rock and limestone. 
de dumpinft 15009—Lift, bale-type = ne 


overhead hoist dump: | A7tan, gs sae Write to: Engineering 
~ 870,000 pound capacity for ot RET» 3 _ 
« m@ Counsel, Easton Car & Con- 


n Car & ore. Running gear in- y, 
eight independent full- / ¢ f. : 
Saeenian wheale. \ i struction Co., Easton, Pa. 


ton capacity 
th is limited. 
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Write for your copy on 
your company letterhead 


- - or use coupon below 


| (ee Catalog, just off the press, covers the entire subject of Metallic Rod Pack- 
ings and the materials of which they are made . . . It gives you complete details 
and illustrations of a comprehensive line of engine and compressor packings, in- 
cluding the higher pressure packings being used by the Chemical and Petroleum 
industries. The material is arranged and indexed to facilitate selection of the correct 
packing for a particular type of equipment and service . . . Waluable information on 
packing application and maintenance is also included, together with engineering 
tables on rod material, gases and other data pertinent to the subject of packings... A 
complimentary copy is yours for the asking if request is made on your company 
letterhead.: If you use the coupon, just pin or paste it to the letterhead. 


seaito VERE ex = «C. LEE COOK MANUFACTURING CO. incorronata 
ve LOUISVILLE, KY. 


C. LEE COOK MFG. CO. 
76 Beaver St., New York 5,.N. Y. 


Please send me a free copy of the new 


MAIL TODAY 
Metallic Rod Packing Catalog No. 440 


Fill in and attach to EE 
your company letterhead EE I 


eng a 


City and Zone Number.............-State....sseer 


CoMPRESSED AIR MAGAZINE 














| 
= 
ee | 
at masa [id thie thd Ldectes 


THIS A 


Sut 


r exampl 


e of Air-Maze engineering 


, Anothe 


of gases rushing out 


e, the force 
in fact, that 


nN 

ake 18 tremendous. So great, 
tbe blow hundreds of 
ondition, Air-Maze engineers 
lve as an integral part of 


ings, in- ; 

2tro os 8 

e — oo their oil path filter it rapid escape of backfire ga8e>- 

ation on : } engin’ but 

eg you can obtai -necred ait 

meal fi. filtration ix filter. Whether your 

_&§ interest in air filters aP ir conditioning: 
tilating, compressors blower remember — 
of it uses air, use ATR-M AZE”. 
+ CLEVE 


n Canada: willl 
Fleck Bros- 
WER EXPO, Nov- 


City- 


When gas ens ‘nes backfir 


through the air inta 
an ordinary air filter migh 


od Pack- 
e details é ai overcome this dangerous © 
: have . ncorporated é . backfire relief v4 


feet away 


Air -Maze 2 
plies to al ven- 


3 or engines, 


yn every 





, OHIO 


jams Wilson, Ltd-. 
Ltd., Vancouver 
97 -Dec. 2 


Se 
nope ; 


28 NATIONAL po 
Gardens, New Yo 


RPORATEDO " 
i in Princ 
ebec, Toronto, 


Something new and interesting at space 
Madison Square Ga 


CISCO © TULSA 


CA-2 


DeceMBER. 1944 





Piping materials for any system 
eee CRANE supplies them all 


ONE SOURCE OF SUPPLY...ONE RESPONSIBILITY FOR ALL MATERIALS 


More helpful than ever, now that war deferred main- _ applications, the Crane line. provides the world’s most 

tenance must be reckoned with, Crane complete piping | comprehensive selections. 

materials service simplifies every step of piping re- One order to Crane covers all your requirements for 

habilitation. One reliable source—your Crane Branch any job. One responsibility for the quality of all Parts 

or Wholesaler—supplies everything you need, be ita helps assure the best installation. But mainly, by al- 

single fitting or a complete new system. In brass,iron | Ways specifying Crane materials, you get full benefit 

and steel materials for all power and process piping f 89 years’ experience and leadership in meeting in- 

dustry’s piping needs. 

Crane Co., 836 S. Michigan Avenue, Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 





eee 100% 
PIPING EQUIPMENT BY CRANE 


Valves Fabricated Piping 
Gate Valv 


Globe Valves 
Check Valves 
Screwed Fittings 
Flanged Fittings 


Pipe 


Unions 

Flanges 

Pipe Covering 
Pipe Hangers and 
Separators 


Supports 





ONE STANDARD OF QUALITY 


The same high quality protects every 

part of piping systems when Crane 

materials are used throughout. In 

Crane Steel Gate Valves, for exam- 

ple, straight-through ports permit un- 

restricted flow. Severest line stresses 

are overcome by sound and rugged 

body castings. Smooth operation is 

maintained by a ball joint type stuff- a ‘ 

ing gland, strong tee-head disc-stem § a A we 
connection, andample stem bearings. [ff CR Vara ae 
Positive seating is assured by extra . 7 wnt =? bam 
long disc guide ribs. a ee ge. « 


Installation in Industrial Power Plan 


VALVES ° FITTINGS ° PIPE 
PLUMBING ° HEATING ° PUMPS 
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OF WATER 


SO SHARP IT CAN STRIP A 
20-FOOT LOG IN LESS THAN 30 SECONDS 


Imagine stripping a log of its bark with 
jets of water! Yet that is the latest method 
of de-barking pulp logs. 

Two jets of water spurt from nozzles 
mounted on a mobile carriage. And so 
great is the pressure (1400 pounds per 
square inch) that if the to-and-fro move- 
ment of the nozzles were slowed down, 
holes would be bored in the log! 

To apply this terrific power, U. S. 
Rubber Company developed flexible, wire 
braided high-pressure hose of 1%-inch 
diameter. This hose, a vital part of the 
de-barker, was flexed over a million times 
in tests, to make sure it could withstand 
the great strain and swift movement re- 
quired. Under continual high pressure, the 
hose takes gruelling punishment, yet never 
fails to maintain the accurate, steady per- 
formance required to de-bark logs quickly, 
cleanly, economically. Hose for de-bark- 
ing is one of the many examples of U. S. 
Rubber Company’s ability to engineer 
rubber products. for every requirement, 
for each specific job. 





SERVING THROUGH SCIENCE 


(°C RICCI aaa 





ye rm ce a Fs 
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HIGH-PRESSURE HOSE— (U.S. Style P-7532) car- DE-BARKED LOG is shown here ready to be chipped. It is reported that use of 
ties water to nozzles under 1400 pound pressure. the Hydraulic De-Barker using U.S. Wire Braided Hose results in an 18 
Great flexibility is esseritial as the sprays move to 20 per cent saving in'pulp and permits the production of chips with 
back and forth along the rotating log. one-fifth the manpower formerly used, and one-third the wood loss. 


Listen to the Philbarmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER * NEW YORK 20, N.Y. « In Canada: DOMINION RUBBER CO., LTD. 
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THE MAXIM SILENCER COMPANY . . HARTFORD, CONN. 
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ROLLING KILOWATTS 














MADISON 





Picture a town with its power plant knocked out by shell-fire or 
“scorched earth.” Groping in darkness, unable to use sorely 
needed facilities, it is a grievously stricken place, easy prey to 
accidents and disease. Recovery is slow and difficult, for it may 
take as long as two yecrs to rebuild a destroyed power plant. 

But now the rehabilitation of war-wounded communities can 
be greatly hastened by a new idea—rolling kilowatts, a power 
plant on wheels. 

Within a matter of hours after arrival, this novel train can be 
generating enough electricity for a sizeable community. It will 
operate efficiently in 40 degrees below zero or 110 degrees 
above—on low grade coal and a meager water supply. 

Ten such trains, each rated at 5,000 kilowatts, are being built by 
Westinghouse with boilers supplied by Combustion Engineering. 
They are the highest capacity power trains for overseas service. 

In fitting the boiler equipment into railroad cars of ordinary 
size, many unusual engineering problems had to be solved. 
These involved allowable car weights, axle loads, railroad 
clearances and similar limitations. 

* . * * 
The ability, resourcefulness and experience reflected in the 
solution of these difficult problems is available to you now in 
planning your peace-time steam needs. Whether your require- 
ments are large or small, simple or complex, C-E equipment 
will assure you a dependable source of low-cost steam. sie 


NEW YORK o ®. Y. 


“CE PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS: ALSO SUPERHEATERS, ECONOMIZERS AND AIR WEATERS 
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TWIN MODEL 145-GZ WAUKESHA ENGINES power 
the new 38-ton High Speed Tractor M-6...big brother 
to the M-4 which has a single Waukesha Engine of 
the same model. The engine is designed and built 
by Waukesha Motor Company, and both tractors 
are designed and built by Allis-Chalmers in co- 
operation with the Army Ordnance Department. 

























First things first...and first things fast. To our 
American artillerymen that means superiority of fire 
power—and moving up the big guns in a hurry! 

The giant artillery tractors start rolling. Powered 
by wartime Waukesha Engines...no road is too 
rough ...no terrain too tough. Up come the 8-in. 
guns and the 240 mm. howitzers . . . into position. . . 
and it’s all over but the shooting... 


American fire power, amazingly accurate and 
deadly destructive, pounds the enemy defenses to 
pieces. It’s all deeply depressing to enemy army 
morale. 

No ordinary engine gives M-6 and M-4 Military 
Tractors their power to pull—their smoothness and 
swiftness. It’s a wartime Waukesha—Model 145-GZ 
—a super power plant built by Waukesha to out- 






NE 
AUKESHA ENGI ; 
sion stroke, 817 cu, 1D 





MODEL 1 45-G 







° e e . : x 6 in. 
power and out-perform any similar engine of the Six cylinders, 5 in wane designed to use gs 
: ! displ. Burns gasoline «| high output. An 
same size ever produced! ose fuels... develops MS 
avi 


i k cast as 
se and cylinder bloc for 
og rues be are is drop-forged — an 
a nee Wet Jeeve cylinders easy to ee a 
teense Dott ressure oiling with bi sewed 

assent “M by-pass system — aie 
oon temperatures, and assur 


hen starting. 






Every Waukesha Engine will be a wartime engine, 
until V-Day. Then there’ll be Waukesha peacetime 
engines for your special requirements. Write Wau- 
kesha engineers now about your future engine needs. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK ° TULSA ° LOS ANGELES 


WAUKESH 
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There’s always a POWELL Valve for 
every requirement of Industry. 














The “KNOW-HOW” acquired through 98 years 
of making valves—and valves only—has enabled 
POWELL Engineering to design valves to meet 
every problem of wartime flow control. This same 
“KNOW-HOW?” is your assurance for the post- 
war future. Shown here are a few examples of 
a complete POWELL Line especially adapted 
to your industry. As new requirements arise, 
there’ll be POWELL Valves to meet them. 


The Wm. Powell Company 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


200-pound Bronze Gate 
Valve with renewable 
disc. 


125-pound tron Body Bronze 
Mounted O. S. & Y. Globe Valve 
with Vulcanized Composition Disc. 


200-pound Bronze Dash 
- Pot Check Valve. 
150-pound Iron Body Bronze 
Mounted Swing Check Valve with 
Vulcanized Composition Disc. 


G5 


125-pound Iron Body Bronze 200-pound Bronze Globe 150-pound Bronze Globe 125-pound Iron Body Bronze 
Mounted or All Iron O. S. & Y, Valve with regrindable, Valve with Composition Mounted or All Iron O. S. & Y. 
Gate Valve. renewable seat and disc. disc. Globe Valve. 
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MODEL JA 
50,000 R.P.M. 


$9975 inusa 





NOTE:—Higher speeds at higher 
prices are available if support- 
ing engineering data are sub- 
mitted. Higher speeds are not 
recommended unless properly 
supervised. 


Weight 12 ounces; Length 634 inches; Chuck Size 1/ inch. 
Wheel Guard Removed for Better Illustration 
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Nearly everyone in the mechanical indus- 
tries knows about or uses Kipp Air Grinders. 
The Kipp announcement nearly fifteen years 
ago of the first hand grinder which turned 
40,000 R.P.M. was a welcome surprise to tool 
makers. They always knew mile-a-minute sur- 
face speed was needed to remove metal instead 
of excessively rubbing down grinding wheels 
with slower speeds. The Kipp Air Grinder was 
the solution to the long standing grinding 


problem of getting into small places with small 
wheels. 


The new Kipp Featherweight Grinder was 
made ready for post-war production. It can be 
sold now only because Aluminum and Magne- 
sium have been more widely released. This 
post-war product, designed to meet all comers, 
can therefore be used in the continuing war 
jobs and for civilian jobs whenever they can 
be started. 


Please include priority information in your 
wire orders. 


MADISON-KIPP CORP. 


202 Waubesa St., Madison 4, Wis. U.S.A. 
Sole Agent in England: Wm. Coulthard & Co. Ltd., Carlisle 
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Because methods vary so widely in different black. 
smith shops, a drill steel has to be foolproof. Its analysis 
and physical properties must be such that it will stand up 
under a variety of heat-treating and handling practices, 





Bethlehem Superior Hollow Drill Steel meets this 
fundamental requirement—a fact that has been 
demonstrated time and again on some of the coun- 
try’s biggest mining, construction, and road-building 
projects. It’s the sort of steel that demands no pam. | 
pering or coddling; it’s easy to work with, both on 
the job and in the reconditioning shop; and it’s equally 
suitable for both forged-on bits and fabricated rods used 
with detachable bits. 


Drill runners find that the smooth, round, well- 
centered hole through the steel contributes to speed of 
operation. Blacksmiths like it because its wide critical 
quenching range allows a substantial latitude in heat- 
treating requirements. And metallurgists know that its 
analysis and grain size assure a water-hardening, abra- 
sive-resistant bit; wear-resisting threads when a fabri- 
cated rod is used; and an oil-hardening, shock-resisting, 
non-peening shank. 





Perhaps you’re already familiar with these and | 
other advantages of Bethlehem Superior. If not, better 
get acquainted with this old favorite when you order 
your next lot of drill steel. 
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ll stand up This enlarged, unretouched sectional view of a threaded 


practices, pipe joint tells the story. Note large clearances at inner 


nec (left) end, and threads in close contact at the right. 
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For leakproof, non-seizing joints, choose a sealing 
compound which | 














e —Readily fills all clearances and thread imperfections. 
ind, well- 

—_ : = Seals permanently — insoluble in fluids handled (water, 
e€ critica : ; 

2 in heat- oil, steam, gasoline, butane, refrigerants, etc:) 

w that its ; ; sli 

ing, abra- = Lubricates the threads to permit quick tightening. 

n a fabri- 7 ° 
resisting, — Protects.the threads; prevents galling, rust and seizure. 


hese and} == John Crane PLASTIC LEAD SEAL does all of this. In 


ot, better — 7 x es 
rou order addition, it never hardens— so joints 


stay tight under vibration and strain, 
yet are easily disconnected after 


years of service. Ideal for both pro- Jf JOHN CHANT | 




















> | 1 
steel duction assembly and general plant STH LEAT fit 
maintenance. Sold in 1, 5 and 7 |b. 2” 
cans, ready for use. Send for free 
test sample; use it on joints, plugs, ie, ‘ 
* studs and gaskets. Se AF 
1808 CUYLER AVE. - CHICAGO 13, ILL. 
oR ARE PACK NG enn mata Conede 
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Used on the entire line of I-R Mobil-Air 
Compressors, have a time proven drive disc 
with flexible fingers solidly bolted to the 


fly wheel. When the friction facings become 


This photograph, taken of the | 
clutch only, not assembled to | 
either engine or compressor, | 
shows clearly the detailed con- 
siruction of the interlocking 
drive disc segments. 


U, S, Patent Nos. 2,177,362; 
_ 2,259,461 and 2,303,201 


Cc. M. EASON. INDUSTRIAL CLUTCH CO. 


Waukesha «) Wisconsin 


FLEX-DISC CLUTCHES 









worn these drive discs, which are quickly . H e 
detachable in segments, may be removed 
and relined or replaced without discon. 


necting the engine from the compressor, 


[F oor 














NOTE: To save vital materials 
this advertisement will be used 
for ‘‘the duration.’’ 
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j but the job is done every day 





aterials 
e used 


He sharpens 500 detachable bits a 


Ys That sounds like a 


mighty big order, 
BEFORE GRINDING 


} by grinders who use Aloxite 


Wheels by Carborundum. In 

order to receive the maximum efficiency and 
production from detachable bits, it’s necessary 
to get and keep a good cutting edge on them. 
These grinding wheels cut free and cool, and 
preserve the temper of the steel, so the bits can 


remain in service for longer periods. 


Detachable bits reduce steel shop costs and 


day! 





nipping charges, and eliminate 
the need for taking steel in and 
ere out of working spaces. So you 
save time and labor, speed pro- 
duction, and cut drilling costs 


when you keep your detachable bits properly 
eround with Grinding Wheels by Carborundum. 


The Carborundum Company, Niagara Falls, 


New York. 


Sales Offices and Warehouses in New York, 
Chicago, Philadelphia, Detroit, Cleveland, 
Boston, Buffalo, Pittsburgh, Cincinnati, 


St. Louis, Grand Rapids ° 





6y CARBORUNDUM 
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(Carborundum and Aloxite are registered trade marks of and indicate manufacture by The Carborundum Company) 
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A FEATURE OF EVERY 
FARRIS 
RELIEF VALVE 





Open or enclosed spring 
liquid relief valves. Sizes: 
34" to 6" in steel, semi 
steel and bronze; pres- 
sures to 600 p.s.i. 













High lift . . . which means prompt relief . . . is pro- 
vided by the oversize springs in Farris Relief 
Valves. 

Moreover, these springs have low fibre stress... . 
low pitch . . . are mounted on flexible joints at both 
upper and lower points . . . and are carefully 
calibrated. 

These are some of the features that give you de- 
pendable operation, long life, and low maintenance 
expense. Write for bulletin and complete informa- 


tion. 
FARRIS ENGINEERING COMPANY 
354 Commercial Ave. Palisades Park, N. J. 







































Compare their design with that of any 
other coupling. No welding in forge 

steel cover and sleeve. No flexible hu 

connections to fatigue. No leakage throug 

positive Walflex Seal. No added stress 
on shaft or bearings while compensating 
for misalignment. By eliminating the 
chief causes of wear and repair, you in- 
sure longer trouble free service. 








Catalog containing construction details, 
rating tables, etc. will be sent on re- 
quest. No obligation. na 


soun WA LDRON corr. 








“comme” COUPLINGS 









, STANDARDIZE 


=f CROSBY CLIPS 


4 wile te Red U-Belt- 














A safe, lasting 
and_ easy-to-put- 
on clip for every 
size of rope from 
lf-inch to 4-inch. 


Sold by leading distributors 
everywhere 


AMERICAN HOIST 
& DERRICK CO. 


SAINT PAUL 1, MINNESOTA 
CHICAGO SAN FRANCISCO NEW YORK 























You get DOUBLE PROTECTION 






with the Johnson Separator 





E Removes 99% Plus of Dirt and 
| Moisture from Compressed Air 


Sits 
















HERE in one simple device you have two 

of the most effective principles of sep- 
aration—expansion and change of direction, 
i Its trouble-free construction and unusually 
i high efficiency make it today’s best way to 
remove trouble-causing water, dirt and oil 
from compressed air. 

Team mate of the Separator is the 
Johnson Aftercooler, frequently installed 
ahead of it to condense all vaporized mois- 
ture — as shown at left. The Oil Absorber 
is added when every final trace of oil must. 
be removed. 





Write for bulletin containing dollar saving 
data on Johnson Separation Devices 


The Johnson Corporation 


830 WOOD STREET THREE RIVERS, MICH. 
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ONTINUOUS service 


ASSURED WITH SKF BEARINGS 


The momént GOES Bearings started working on these 
Pipeline Pumps, continuous easy running began. ‘That 
this performance record has continued every hour, every 
week, every month and every year since is a tribute to 
the reliability of HIG Bearings... to their ability to 
maintain close tolerances while absorbing radial and 
thrust loads ... to the way in which they require only 
occasional lubrication in many years of service. In these 
days when Oil plays an outstanding part in the progress 
of the World, it is well to remember that the pump that 
moves it is only as good as its bearings. 5690 


SiS INDUSTRIES, INC., PHILADELPHIA 34, PA. 








have two 
les of sep- 
direction, 
unusually 
st way [0 
rt and oil 





SKF -EQUIPPED 


yr is the 
installed 
ized mois- 


Absorber 
F oil must. amp 


ar saving 
evices 


Built by Ingersoll-Rand Co. 
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Wrauen you protect power equipment with AAF air 
cleaners you prevent the unnecessary costly, time-con- 
suming breakdowns which always result from excessive 
wear caused by abrasive dust and grit that attacks the vitals 


of your engines and compressors. 


Throughout the nation, Cycoil cleaners are wtinasion ee 


the useful life of valuable power equipment—permitting 
uninterrupted operation on stepped-up running time and 


accelerated production schedules. 


The cost of Cycoil’s “preventive maintenance” is in- 
significant compared to savings in wear, running time and 
man-hours. Send for facts on the Cycoil and other AAF 
engine and compressor filters for every air and gas cleaning 
requirement. 


The fundamental advantage of the Cycoil 
Oil Bath cleaner is that the incoming air 
stream picks up an unusually large quantity 
of oil which is thoroughly mixed with the 
air (causing a scrubbing or precleaning 
action), and then thrown out by centrifugal 
action before the air stream enters the filter 
cell. This results in reducing the dust load 
on the filter cell and insuring continued 
self-cleaning action. 


THE CYCOIL 
OIL BATH 
AIR CLEANER 


4 FILTERING 


CYCLONIC 
3 ACTION 


2 SCRUBBING : Z 


IMPINGEMENT 
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AMERICAN AIR FILTERS for ENGINES and COMPRESSO 
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(ISCONSIN = SL SERUICE 
Ain Cooled Bias, a 


NGINES 


The very ingenious, specially designed ma- 

chine illustrated above, puts a mirror-smooth 

superfinish on the crank-pins of all Wisconsin 

Air-Cooled Engines. By combining perfectly 

synchronized rotating and oscillating polish- 

ing movements, absolutely uniform diameter 

is maintained over the full length of the | i 
crankshaft bearing surfaces. F MEW JERSEY METER oD 
This is just another of the many small, but Ee Punetoyy 
important production details that account for E 
Wisconsin heavy-duty serviceability and 
smooth, efficient operation. Just another 
reason, too, why your equipment should be 
powered by a Wisconsin Engine. 


SHV ISCONSIN MOTOR 
tow memrcaraisereremeres WHEN EQUIPMENT IS PROTECTED BY 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


WADEIN US iq 


iO eels \stisy 


A COMPLETE SELF-CONTAINED UNIT 


The answer to many prob- 


lems which arise in various 

applications of compressed air, 

DriAir speeds production by 

separating and automatically 

ejecting the condensed water 

—— hy ona installed by aus: ci - from the air. DriAir -~ 
out any other support. ects dirt and rust from the air 
lines and delivers clean dry air 


to the tools, thus reducing wear 


oP AS. 


and prolonging their life. All 


Com p ressor is ° ' ' é ; internal parts are made of bronze 


or copper—resistant to corrosion 





SUSE 


and practically permanent. Copy 


Inta kes a “ of Bulletin DA fully describing 


A typical installation showing the operation of DriAir sent on 
DriAir standing on the floor next 


BURGESS-MANNING COMPANY 4 to the wall. request; write today. 


METER COMPANY 


PLAINFIELD, NEW JERSEY 








eS 


a 





DECEMBER, 1944 

















partied pe Se © Air Com- 
ote the smooth exterior of the oil-tight 

frames, Fecous a thichdeead: oe . projections 
or et Full force-feed, fi lubrication is 
—_ Pn . with drilled oil passages 


pen yp be aipatenaits, eek Goon ox 2 
‘or stays 

each frame pi main-bearing oil pressure 
and temperature. 


A 350-hp, Class pains Air Compressor 
supplying air for operating rock drills in a mine. 


of it for years to come... and you will save a lot olf 
money in upkeep and power cost. ’ 

This compressor is new .. . yet hundreds of the 
are already in service, and have helped to make 
huge increases in the production of explosives, steel 


rubber, ships, airplanes, and tanks—in fact, every) 
kind of war materiel. 


Its new frame and running gear represent a com+ 


A 21" -stroke, vad ipa, two-stage Air Com- 


pressor in a steel 
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(Below) A os Class PRE Compressor 
furnishing air at 100-lb pressure, and three 

1-R Turbo-Blowers furnishing iene prepeete: 
air for a copper — company. 


t 


mitted by} plete change in construction, radically different from 
E, duringyevious designs. Its features provide greater relia- 
critical tomility and ease of maintenance ... making it a 
ine that’ Inachine that comes even closer to the “ideal” com- 
| be proudj/essor that operators like to dream about. 


ye a lot off If you are the owner of a new PRE, we need say no 
#nore... but if you are not, consult one of our Service 

s of the . Engineers who will gladly explain the many advan- 
to makes'ages of this heavy-duty electric-driven compressor. 


ves, steel, REMEMBER, all PRE Compressors 
ict, eve Ti @erso aTi are equipped with full, 5-step Clear- 

ance Control. This is the method of reg- 

ulation that we originated, patented, 
at a com 11 BROADWAY, NEW YORK 4, N. Y. 1-535 and applied in 1910. It has been the 
standard for 34 years. We continue to 
use it because it is still the best method 


of regulating the output of large elec- 
tric-driven compressors. 
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When you have tested this new-principle self-lock- 
ing nut, you will understand the true meaning of 
vibration resistance. You will see a pretision-made 
nut which has been transformed into a powerful, 
metal spring. You will see the natural elasticity 
of metal employed to provide a mighty grip that 
defies vibration. 


And yet the STOVER Self-locking Nut is a simple 
thing. It is in one piece with no complicated assem- 
bly. It does the whole job by itself. It locks at any 
point desired on the bolt and does no harm to the 
bolt threads. It can be used over and over without 
substantial loss of efficiency. It is made in standard 
sizes and threads from % inch to 1% inches. Fin- 


lock nuts. 


Send for descriptive 
literature and samples. 


STOVER LOCK NUT 


AND MACHINERY CORPORATION 


Easton, Penna., Bushkill Drive * New York 17, N. Y., 101 Park Ave. 
REPRESENTATIVES IN PRINCIPAL CITIES, 








———— 
=—_—_— 


(Sa ee 
_ ed 


™ STOVER 


ally, it costs no more than older-type less efficient, 





—— —_ a ——— ——— 
rr —« a —= a 
a =— ————__ ——— ee 
ee —=—_> —_ SS =—=—_—_ 
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SELF-LOCKING NUT 
can “take it’! 


Ulli 





















PATS. PEND. 


MEETS ARMY AND NAVY SPECIFICATIONS 


The STOVER Self-locking Nut is eliminating the loosen- 
ing effect of vibration on many machines of war. Study it 
in relation to your postwar planning. 
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Speedy Victaulic Couplings for Invasion 
i Pipelines in Italy, France, the Pacific. 


Dependable, mechanically locked Victaulic 
Couplings that save man-hours for A tinuing more than a quarter century of 


I America’s War Industry. 


TS. PEND. 

TIONS 

> loosen- 
Study it 


[AGAZINE DECEMBER, 1944 


Copyright 1944 by Victaulic Co. of America 
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OlL aC OMINING <&s 


Flexible Victaulic Couplings for America’s 
g ‘‘bridge of ships.” 


Self-aligning Victaulic Couplings for 
g America’s all-important mines! 


Easily installed Victaulic Couplings for 


Proven, leak-tight Yictaulic Couplings con- 
5 America’s essential Municipal Works. 
| 


§ service for America’s Oil Industry. 


The very features which have made Victaulic 
Couplings indispensable in War ... make them 
vital in reconversion, vital to the years of peace- 
time business ahead. Our couplings and Victaulic 
Full Flow Fittings will be available from the 
word “GO.” For detailed information write 
VICTAULIC COMPANY OF AMERICA, 
30 Rockefeller Plaza, New York 20, N. Y. 
Other offices: Victaulic Inc., 727 West 7th St., 
Los Angeles 14, California; Victaulic Co. of 
Canada, Lid., 200 Bay Street, Toronto. 


VIGTAULIL 


eg. U. S. Pat. Off. 


SELF-ALIGNING PIPE COUPLINGS 
AND FULL-FLOW FITTINGS 


“A INDUSTRIAL aebch 


at 
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Use 
Wasner 
sRaok oe: Venane 


INDUSTRIAL 
BRAKES 


eceeeeencNANeOER By ome tee SN SNERSAS AAAI 





wherever industrial machinery 
must be stopped 
quickly, safely, elas | smoothly - America’s Heartland, the rural communities and small 


industries, that nourish the enormous purchasing power that 

America must have to make our soldiers’ ambitions come 

true. Sub-contracting to these industries will result not only 

. ss A ’ y | in spreading purchasing power, but in providing a more efh- 

While the principal application for Wagner cient manufacturing procedure which makes available more 

: 2 a a and better goods to more people. 

hydraulic industrial brakes is for over- sl | 

While we, of American Industry, are now putting plans into 


head traveling cranes th ere are many action to make the miracle of post-war production come true, 
. let us redouble our efforts in support of War Bond Sales whose 


other applications for which they can be essentiality for financing the war and providing an important 


. base for post-war purchasing power is recognized by all. 
efficiently used. 
ae | — 
Some of these applications are bending Published in the interest of War Bond 
Sales and a prosperous post-war America 
rolls, scrap balers, large wheel balancers, by Burgess-Norton Mfg. Co., manufac- unger yl 
=e e ° . 6 e turers of piston pins, screw machine parts, 
and similiar applications when it is desir- and heat treated, hydrogen copper brazed MANUFACTURING COMPANY 
. and nd steel parts. 
able to decelerate the machine by foot pres- iaciaianeil 


sure for either normal or emergency stops. 





40 yeors in GENEVA, ILLINOIS 








A Part is Never Made Right unless it is Satisfactory to Our Customers 


Available in Complete Systems ee 





Wagner hydraulic industrial brakes come to you complete, all ready 
te install. The complete system includes brake assembly, brake C | 


wheel, master cylinder, wheel cylinder, tubing, flexible hose, brake 
fluid, and all fittings. 
| - “a Hi i 
Scere NOI ui DA 0 


R-C Unloader Pilot Valves (plain or strainer type) are standard 
on many leading compressors . . . installed as replacements on 
thousands of compressors in all parts of the U. S. A. and over: 
a seas. The R-C valve—positive in 
—Type M illustrated action—cannot chatter . . . it’s al- 
ways in open or — position. 

Adjustment is provi or any un- 
“ REPLACEMENT BRAKE LINING ee 
: For any industrial brake J 30% of maximum receiver pres- 
j sure. Install an R-C Unloader Pilot 


@ Reinforced Wagner molded brake lining is its 
i i mce prove i 
@ Non- > — ae preformed in blocks to meet the — performa a aa 
ee a en oak requirements for all industrial value. pecify air pressure 


ified to meet ap- 
plication 


seating of 


bolts orrivets rakes, range of on-and-off operation de- 
sired. Write for price and recom- 


Send for Gulletins \U-20 mendation. R.C.PILOT VALVE 
and BU-145 | a 


— = Corporation R 0 y CO N RAD E R R c O. 


STABLISHED 


6448 Plymouth Bonus, St. euieat: Mo., U.S. A. PILOT VALVES for Portable and Stationary 
ELECTRICAL AND AUTOMOTIVE PRODUCTS Air Compressors provided with Unloaders 
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LEmM’S SET ON US 
PUTTIN’ IN GARLOCK 


PACKINGS SINCE HE TOOK 
THAT MACHINE FIXIN‘’ 
JOB IN THE WAR PLANT 


Norgren Lubro-Control Units have plenty! 
This compact unit—filter, regulator and 
lubricator—is less than a foot long. It 
filters as it regulates as it lubricates. In- 
stalls direct in air lines. 

Stop choppy, chattering air tool and equip- 
ment performance. Get smooth, even full 
powered action. Install a Norgren! There’s 
a size for every purpose. 


Write for full information. C. A. Norgren Co., 
220 Santa Fe Drive, Denver 9, Colorado. 











ILLINOIS 











r Customers 








AMAZINGLY DIFFERENT 
BEARING BRONZE 


BEARIUM _ Have You Tried 
METAL 2% GARLOCK 777? 


uniformly distributed. 
The unique structure of Bearium 


Metal combines not only the best This popular packing is recom- 

4 features of babbitt and bronze, Sen ; , mended for hot or cold water serv- 
nents on Saeeis ana ~ inns SeMenesenrienensemeeee 
nd over: valve rods of engines, and for steam 


exclusive. ; 
piston rods of low pressure pumps. 


* It will not melt out like babbitt. ty ; : on ae iene Quality-controlled construction as- 


af eee ee sures dependable performance. 


dinary bronze. 


THE GARLOCK PACKING CO.,PALMYRA,N.Y. 


% It definitely puts an end to all 





ORDINARY LEADED BRONZE ot | In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 
problems ordinarily encoun- 25 diameters shows poor lead 
tered in frictional applications. distr ibution, with lead between 
copper grains. 
Write for full information on this 
org amazing bearing alloy. Ss 


BEARIUM METALS CORP. 
270 State Street, Rochester 4, N. Y. 
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To Have and to Hold 
Attention— 


“Pneuphonic” Air Horns are toned to a dis- 
tinctive, penetrating note that commands at- 
tention. Operating on 75-140 psi, they install 
anywhere that compressed air is used. Sound 
ratings range up to 109 decibels at 100 feet. 


Non-directional property give them deep pene- 
tration in all directions, over large areas. This 
tone-carry won acceptance for widespread use as 
air raid warnings. 


F actory 


Mill 







Westinghouse Air Brake Co. 


Industrial Division - - Wilmerding, Pa. 











NICHOLSON 


Model 
““IR 44 


TRAPS 





~~ Provide 





FASTER DRAINAGE 
of All Air Systems 


THE NICHOLSON MODEL “JR” COMPRESSED 
AIR TRAP, for automatically draining air separators, after- 
coolers, receivers, etc., is weight-operated. Therefore the 
valve opens wide, instantaneously, permitting full, positive 
drainage before it closes. Intermittent, rapid opening and 
closing prevents wire-drawing of the accurately ground 
hardened stainless steel valve and seat. Large capacity. 
Water-sealed discharge valve. Welded stainless steel float. 
Bulletin No. 341. 


w.H. NICHOLSON « co. 


=—<=I180 OREGON ST., WILKES-BARRE, PA.—= 
Valves x Traps x Steam Specialties 
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SNAPSHOT 
of an explosion 


HERE IS A STORY OF AN EXPLOSION~—as told by the explosive 
itself. The narrow, white streak at the right is the path of detonation, 
flashing through the explosive at about 250 miles a minute! The 
feathery haze is a photographic record of white-hot gases bursting outward 
at tremendous pressures as high as a million pounds to the square inch. 

Facts such as these are recorded, studied, and analyzed by Hercules scientists. 
Each day scores of research projects are carried on to broaden the knowledge 
and understanding of explosives. It is through constant, intelligent research 
that we endeavor to help you and thus benefit ourselves. 






p--=----------HERCULES EXPLOSIVES----- 


HERCULES POWDER, COMPANY 


INCORPORATED 


932 King Street 
Wilmington 99 ... . 


DECEMBER, 1944 





Delaware 


Apv 49 








































New Model A-1 Pur-O fier 


For Compressed Air 


Positive purification of air lines 
is assured with this new Model 
A-1 Pur-O-fier designed to elim- 
inate free moisture, oil and for- 
eign matter in small compressed 
air systems. It operates with from 
1 to 5 cubic feet of air and for 
intermittent Operations is ex- 
tremely sensitive to the slightest 
movement of air. Weighing only 
14 Ibs., this new unit is just 314” 
in diameter by 5%.” deep includ- 
ing plastic, transparent entrain- 
ment sump. Model A-1 Pur-O- 
fier requires no maintenance. 

Drain valve permits easy and 
quick draining of the sump. Pur- 
O-fier uses positive, centrifugal 
action as a medium for purifica- 
tion and can be used for air- 
operated instrument controls, 
air-operated gauges of the pre- 
cision and checking type, and 
air-operated cleaning devices of 
many types. This unit will op- 
erate effectively from 1 to 75 
P.S.I. Write for bulletin No. 11 
giving complete details. 





Patent —_ 
applied 
for 





Write for New 
Bulletin No. 11 giving 
complete specifications 

and applications 





BIRD-WHITE COMPANY 
3120 WEST LAKE STREET 
CHICAGO, ILLINOIS 
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CONDOR V-BELTS 


Now made with FLEXLASTICS* 


FLEXLASTICS *—elastic ma- 
terials used in combination 
with Strength Members 
make CONDOR V-BELTS 
with highest degree of flexi- 
bility, efficiency and 
lasting service. 


Strands of strong, pre - stretched cords 
made to MANHATTAN specifications. 


COMPRESSION SECTION 


-«. tough, firm FLEXLASTICS com- 
pression section, furnishes side- 
wall contact. FLEXLASTICS in 
body resists fatigue, reduces 
internal friction. Body is wrap- 
ped with closely woven fabric 
to resist wear, yet permit easy 
flexing. 


8 POINTS of BALANCE 



































WHIPCORD SECTION 


.-. backbone of CONDOR 
V-BELTS ... carries the load. 
Imbedded in strong, tenacious, 
heat-dissipating FLEXLASTICS 
to produce a homogeneous, in- 
seporable unit with maximum 
strength, flexibility, durability 
and extreme lack of stretch. 

















1. Wide margin of strength 
2. Minimum inelastic stretch 
3. Uniform flexibility 
4. BM 2 led 


' to struc- 
tural breakdown 





THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 


Executive Offices 


*The term FLEXLASTICS is an exclusive MANHATTAN 
trade mark. Only MANHATTAN can moke FLEXLASTICS., 


KEEP AHEAD WITH MANHATTAN 









5. Smooth running 

6. Maximum traction 

7. High resistance to side wear 
8. Correct lateral reinforcement 





52nd Year 


Passaic, New Jersey 





victory is the steadfast depend- 
ability of the Edison Electric Cap 
Lamp. Furnishing more effective 
light, 
greater daily tonnage, the Edison 
Lamp is engineered and built for 
continuous trouble-free service 
—to the last specification and the 
last ounce of material. 

Better light makes better min- 
ers—and the Edison Lamp lives 
up to its responsibility of pro- 
viding better light throughout 
every shift. 
Edison Lamp and its sturdy com- 
panion, M.S.A. Skullgard, to- 
day’s miner is well-protected 
against underground hazards— 
while doing an essential job for 
America. 


APPLIANCES CO. 


Braddock, Thomas and Meade Streets 


District Representatives in Principal Cities 


EEPING faith with the miner 
in his fight for production 





in greater volume, for 


Armed with the 





MINE SAFETY 





PITTSBURGH, PENNA. 
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VWlarteté FLOAT SWITCH 


@ The class 9036 type AW-H float switch is 


DRIPPROOF AND WATERTIGHT 
HIGH SHOCK CONTACT BLOCK 
TWO OR THREE POLE 
CLASS 9036 © TYPE AW-H 


ELECTRICAL RATINGS 

















































































































built for Marine Service to conform with Voltage Single Phase A. C. Polyphase A. C. D.C. 
requirements for a dripproof and watertight 110V. 2 H.P. 3 H.P. 1 HP, 
device of shockproof construction. The 220V. 3 HP. 5 HP. 1 HP 
switch differs from standard in the use of a : 
special sheet steel enclosure and drip hood so-s00 : HP. ==: ——nnins B y 
with gasket seal and a special high shock 32V. eee sca 6: Ya HP. 8) 
bakelite contact block of two or three pole 
form. The switch can be arranged to open REGULATOR DIVISION 
or close on rise in liquid level as required by 
application. Mounting is three point =) Q U a 4 E D C 0 M a aI NY 
by means of bracket flange and foot, 
as illustrated. Write for Bulletin 563. DETROIT « MICHIGAN 
There Is No Compressed Air Condition So Bad Zy 
In Any oom * hat We Cannot Correct and ny 
mpletely Remedy Y 
WATER a 2] PPO SE 
AIR OUTLET 
IN AIRCRAFT 
v1 OC 
FOR YOU! 
Powerful worm drive means greater hose- ; 
clamping force, tighter joints, no leakage : 
under high pressures, no loosening from a 
vibration. Long take-up means greater 3 
ir | usefulness, easy re-tightening. High 
\ \ strength and durability. Army-Navy Ss | 
\ \ . approval for severe aircraft serv- ; 
"\ \ ice means greatest dependabil- i thr 
\ ity for your requirements. 
WATER EXHAUST Write for descriptive ho 
“Aero-Seal” Bul- jj be 
i ! bi oe 
Sizes %" To 4" PIPE letintoday! ZY pa 
Literature and Prices on request ——— Ez be 
—_ 
RESULTS - - - GUARANTEED _ bu 
NO ABSORBENTS - NO CHEMICALS 
AFTERCOOLERS - - - SPRAYERS po 
ne 
JAS. A. MURPHY & CO. 
HAMILTON, OHIO 
hii 
th 
85 
C. R. WYCKOFF 
NEW YORK OFFICE President and Treasurer 
60 East 42nd Street E. L. ALTENBURG 
Vice-Pres. end Gen. Msr. 
MAIN OFFICE L. G. SULLIVAN 
AND WORKS Vice President 
BUFFALO, N. Y. A. J. WESTPHAL 
Secretary end Mar. of Seles 
OPEN HEARTH & ELECTRIC STEEL — 
1963 ELMWOOD AVENUE 
BUFFALO, N_Y. 
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Driving a 400 mile-an-hour super-hurricane 


} through a plane-testing tunnel takes plenty of 


horsepower ... more than anybody had ever 
packed into a wound-rotor induction motor 
before. To do it, Westinghouse designed and 
built the world’s largest. Its 40,000 horse- 
power spins two 16-blade fans standing 
nearly 40 feet high—weighing 197 tons. The 
motor itself weighs 125 tons, stands 15 feet 
high and you could drive a small truck through 
the stator you see above. Cooling it takes 
85,000 cubic feet of air per minute. 


Westi 


PLANTS IN 25 CITIES... 


This is only one of the many Westinghouse general pur- 
pose motors available in standard and special enclosures. 
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This is just another example of Westing- 
house ability to build motors—motors de- 
signed to do specific jobs. It’s the kind of engi- 
neering skill back of every Westinghouse 
motor you buy—special or standard. 

For war work or postwar reconversion, take 
full advantage of this ready-to-use experience. 
You'll solve your drive problem quicker and 
know the motor will fit the job—whether it 
is a fractional or 40,000 horsepower. Westing- 
house Electric & Manufacturing Company, 
East Pittsburgh, Pa. 
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ghouse Motors 


OFFICES EVERY WHERE 





Features include choice of sealed sleeve or ball bearings; 
Tuffernell insulation; Balanced rotor; rigid one-piece 
frame; die-cast rotor; radio-frequency tested insulation. 
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Production figures on mobile equip- 
ment for the armed forces make 
everyone gasp... but multiply them 
by 100, and you "Il have a rough idea 
of ring requirements. Subs, ships, 
locomotives, trucks, tanks and planes, 
all must have rings before they can 
move. A 4-motored bomber carries 
almost 1000 rings, with other thou- 
sands waiting in reserve. 

Over 100,000,000 American Ham- 
mered Piston Rings have been pro- 
duced to meet these needs, in sizes 
that would fit a baby’s finger up to 
giants you could drive a horse and 
buggy through. Placed in one pile, 
these rings would tower over 200 
miles into the sky. Edge to edge, 
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they would make a chain that would 
girdle the earth at the Arctic circle. 
And in many, tolerances on certain 
finishes are two millionths of an inch. 

Our engineers still found time for 
new developments that have revolu- 
tionized ring standards: the PORUS- 
KROME?* treatment that has doubled 
and redoubled life in the most pun- 


ishing service, and alloys that double 
tensile strength, and so increase 
engine performance. 

Over 30,000 foundry patterns back 
up American Hammered’s slogan: 
‘Piston Rings of every type—in every 
size—for every purpose."’ Koppers 
Co., Inc., American Hammered Pis- 
ton Ring Division, Baltimore, Md. 


Buy MORE War Bonds—and keep them! 
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The “Facts of Life’ 
for wire rope users... 


VEN when you start with a good 

wire rope—such as American TIGER 

BranD—treat it right if you want it to 
give all the life that is built into it. 

In this handy 48-page booklet are the 
things every wire rope user should know 
about proper rope handling and care. 

The easy-to-follow instructions and the 
practical suggestions it offers are based 
on the experience of thousands of rope 
users. They will help you avoid the com- 
mon errors that shorten rope life and 
reduce operating efhiciency. 

Subjects covered include — correct 
handling of ropes, how and when to lubri- 
cate, attaching of clips and sockets, splic- 
ing, care of sheaves and drums, minimum 
safety factors and many other helpful 


hints that will show you how to keep your 
wire rope operating at maximum efh- 
ciency and for the longest possible time. 

Right now, with seasoned operators 
few and far between, this handy guide to 
better rope performance is doubly valu- 
able. This booklet is free. Send for as 
many copies as you need and get them 
into the hands of the right men. 


Send for FREE WALL CHART, too 


The ten vital rules of wire rope care and handling 
are graphically illustrated and briefly described in 
this attractive wall chart. Printed in colors, on a 
15” x21” heavy cardboard mount, it can be placed 
for ready reference wherever wire rope is being 
used. Acts as a constant reminder of good wire rope 
operating use and practice. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 
United States Steel Export Company, New York 


UNITED SEATES- STEEL 














ON TIMKEN BEARINGS 


Bigger payloads will cut hauling time and costs. That was 
the thinking back of the development of this Easton Model 
TR-15T Trailer or Trackless Mine Car. 





With a gross weight, (including hauling unit) of 125,000 Ibs. 
and a maximum payload of 80,000 Ibs., this tremendous vehicle 
represents a new ceiling in haulage capacity in the metal mining 
and quarrying industries, for which it primarily is intended. 


To sustain and move the terrific loads the trailer is built to 
handle, 8 full-floating wheels are used, and to assure freedom 
from friction; maximum lateral stability; and complete pro- 
tection against radial, thrust and combined loads, all these 
wheels are mounted on Timken Tapered Roller Bearings. 


The Easton Car & Construction Company has had a lot of 
experience with Timken Bearings; knows they can be de- 
pended upon to keep wheels and shafts turning smoothly, 
reduce power demands, increase endurance, cut maintenance 
—and so do users of Easton equipment. The Timken Roller 
Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


TAPERED ROLLER BEARINGS 





